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ROYAL AERO CLUB 


Avro Deltas at Farnborough... 


The great “‘Red, White and Blue"’ 
fly past —a fitting testimony 

to the acknowledged supremacy 
of Avro in the development of the 


Delta planform. 


A. V. Roe & Co. Limited, Manchester 


Member of the Hawker Siddeley Group 


Pioneer.,.and World Leader in Aviation 
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AUTOMATIC EMERGENCY SERVICE 
‘LOWER SYSTEM WEIGHT 


SINGLE CONTROL 


LIMITED 


4 MONOMATIC 


SYSTEM 


LECTRO- : | 
YDRAULICS LTD. WARRINGTON 
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SUPERMARINE 













SWIFT 


THE CHOICE OF THE R.A.F 


The successful fighters are those that achieve a balance be- 
tween conflicting demands. The Spitfire did just this and so 
does the Swift, providing supersonic speed, fire-power and 


Ms rate of climb, plus the vital ingredient— endurance. 





VICKERS-ARMSTRONGS LIMITED - SUPERMARINE WORKS 


AT226A 
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Jet Engine filter 
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Micro-filters for Aircraft Refuellers 


Micro-filters for Hydrant Fuelling 
Installations 


Micro-filters for Bulk Storage Installations 
Micro-filters for Fuel Test-bed Lines 

, . . Highspeed refuelling 
Micro-filters for Test Rig Installations filter - 200 g/m 


Micro-filters for Jet and Piston Engines 


Micro-filters for Water Methanol filtration 


Group of filters for large tnroughput 


RELLUMIT (LONDON) LTD., RELLUMIT, 


Chandos House, 
Palmer Street, 
LONDON S.W.1. 


123 Avenue Général de Gaulle, 
LA GARENNE COLOMBES. 
ABBey 3304 Seine Charlebourg 2927 
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The Gavapltns copyright photograph 
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where the Industry once 
again forgathers to judge the merits of 
Britain's claim to world leadership in aeronautical progress. 
And because we at Hobson’s are proud to be so closely 
allied to many of the later developments, you are invited 
to focus your attention to the 


equipment displayed on our Stand. 


202 Hobson 12% [saunas 


em = PyblicDays, Sept. | 1-1 3th 








Specialists in the design and manufacture of TAND Re 
Carburetters * Injectors * Cockpit engine controls Ss ep 3 


Power flying controls * Gas turbine engine accessories 


H. M. HOBSON LTD. 
FORDHOUSES - WOLVERHAMPTON 


Licensees in Italy : Secondo Mona, Somma Lombardo, Italy 
Licensees in U.S.A. and Canada : Simmonds Aerocessories Inc. Tarrytown, New York 
Agents in France: Societe Commerciale et Industrielle Franco-Britannique, 48 Avenue Raymond Poincare, Paris 16° 
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ACE: 


HELICCPTERS: 


WESTLAND AIRCRAFT LIMITED « YEOVIL -: ENGLAND. 


CABLES: AIRCRAFT, YEOVIL 
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& eo 
e im the ea ir COOKERS - MOTORS + GENERATORS - RADIO 


EQUIPMENT + REFRIGERATORS +» HEATING AND VENTILATION ~- LIGHTING FITTINGS 
STEWARDS’ CALL SYSTEMS - HEAVY ALLOY - AIRCRAFT CABLES - WATER HEATERS 


URNS - OSRAM LAMPS, ETC. 


on the ground 


AIRPORT LIGHTING AND CONTROL . GROUND TRAFFIC CONTROL 


POWER EQUIPMENT AND CABLES . RADIO COMMUNICATION 


N 


\ NAVIGATIONAL AIDS . BROADCAST CALL SYSTEMS 
\ TELEPHONE COMMUNICATION . LIGHTING FITTINGS 


N HEATING AND VENTILATION . OSRAM LAMPS 


N 
N 


COOKING EQUIPMENT AND ANY OTHER 


\ TYPE OF ELECTRICAL EQUIPMENT 


FOR AIRPORT BUILDINGS, ETC. 


BBe. 


ELECTRICAL EQUIPMENT FOR AVIATION han 


ON EXHIBITION AT THE S.B.A.C. 
DISPLAY AND EXHIBITION 





THE GENERAL ELECTRIC CO. LTO., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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RESEARCH 


fot 


Investigation into the 
characteristics of swept back wings has 
called for an adjustable wing research 
aircraft with more sweep-back than any 


previously designed in this country. 


Control 
at low 
speeds 





THE SHORT 8.8.5, with its extremely thin wing 
able to be adjusted to varying degrees of 
sweep back for different experiments, is an 
illustration of the important aerodynamic research 
programme going on today in the ever-expanding 


Short Organisation in Northern Ireland 


} 
f 
Bo. 
Be 





Short Brothers & Harland Ltd., the Firat Manufacturers of Aircraft inthe World Queens /s., Belfast and 17 Grosvenor 8t., London, W.1 
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i... Siddeley Group 


HAMPTON 
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Wind-tunnel drives 


* ENGLISH ELectric’ design and manufacture wind-tunnel drives, 
as well as complete test plants for reciprocating and turbine-type 
engines, superchargers, compressors and other engine auxiliaries. 
The illustration shows the working section of a subsonic wind-tunnel 


powered by ‘ ENGLISH ELECTRIC’ equipment. 


ENGLISH ELECTRIC 


aerodynamic testing equipment 











THe ENGLISH ELECTRIC Company LiMiTED, QUEENS HouUSE, KINGSWAY, LONDON, W.C.2 


Plant Sales, Stafford 


WORKS: STAFFORD + PRESTON + RUGBY BRADFORD LiIiverProot 
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TTED ON THE LATEST INTERCEPTOR 
FIGHTER PROTOTYPE 


The Palmer hydraulically operated disc 
brake has every quality that the 


jet age demands. 


It has several special features of 


which the following are outstanding:- 


§ Quietness in operation. 

2 Extremely good ventilation. 

3 A very light weight-to-performance ratio. 

4 Rigid construction gives freedom from 
vibration. 

§ A unique method of clamping the discs 
between friction elements, which overcomes high 
bending moments in brake frame. 


Patent applied for 


As example of an application to one of the latest aircraft: 


Kinetic Energy Capacity (normal)... 2,340,000 fr, Ib. 
Average Continuous Torque ... ‘ion 36,500 Ib. ins. 
Weight complete with Discs ... 


Disc Brakes by 


The pioneers of braked-wheels for aircraft 
WHEELS - TYRES - BRAKES > PNEUMATIC RAMS 


REDUCING VALVES -SILVOFLEX HOSE 





THE PALMER TYRE LTD - PENFOLD ST. EDGWARE, ROAD. LONDON . 
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the QUEEN MARY 


can carry 


2040 PASSENGERS 


and ( of course ) carries... 


KIDDE-RICH 


system of: 
SMOKE DETECTION & 
FIRE EXTINGUISHING 





THE WALTER KIDDE COMPANY lL’ 





NORTHOLT, MIDDLESEX 
Telephone: WAXlow 1061 
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/ S.BLALC. 
Stand No. 
125 


many years, taken advantage of our knowledge and experience in the 
Can we help you? 


STEEL STRIP FOR ALL THE WORLD’S AIRCRAFT 
We make no extravagant claims when we state that 


the world’s leading Aircraft Manufacturers have, for 








production of Steel Strip, Sheets and Sections. 


Habershon sreex strip 


meets the most exacting requirements 





J. J. Habershon & Sons Ltd., Rotherham. Telephone 2081 (6 lines) 
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Leporneree 





See it at our 
STAND No. 38 


at Farnborough 
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For recuperator, fuel and hydraulic 


! 


header tank pressurisation, auto pilot actuation, 


fuel transfer, pressure cabin sealing. Extremely 


> 


——- 


compact and weighing less than 6 ounces, the 
PS.29 series valves deal with input pressures between 


24 p.s.i. and 1800 p.s.i. and output low 
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pressures closely controlled with adjustment 


Si 


———e 


between 23 p.s.i. and 25 p.s.i. A low pressure 


relief valve is built in. 


~~ 


This illustration ts 
twice actual size. 


Hymatic 


THE HYMATIC ENGINEERING CO. LIMITED + REDDITCH » WORCESTERSHIRE 


SOS 


PALPLALAAAL 
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SUPPLIERS TO THE LEADING 
MOTOR AND AIRCRAFT MANUFACTURERS 


including 


THE DE HAVILLAND ENGINE CO. LTD. 





WEYBURN ENGINEERING Co. LTD. 
ELSTEAD « SURREY -« ENGLAND 


Precision Engineers 





SUPPLIERS OF CAMSHAFTS, VALVES, GUDGEON PINS, ETC. 
ENGINE GOVERNORS AND HYDRAULIC PUMPS 


and similar parts calling for the highest degree of accuracy 


NEAREST STATION: MILFORD, SURREY TELEPHONE: ELSTEAD 2141-2-3 











INCREASE SAFETY AND 
PAYLOAD BY USING 


S.N.C.A.S.0, 


AUXILIARY JET UNITS 




















SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-OUEST 105, Av. Raymond-Poincare, Paris-I6¢ Tel. KLE. 32-20 


British Commonwealth Agents and Concessionaires: 


AEROCONTACTS LIMITED, GATWICK AIRPORT, HORLEY, SURREY,  Tel.: Horley 1510 
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The Battery 
of the Jet Age 


On the Comet you'll find some remarkable Dagenite Batteries that we 


designed in consultation with de Havilland. A fully-charged battery of this new type N 
can give 6 successive starts to the Comet without any charge during intervening QAP 

5-minute rest periods. Not bad for any battery—let alone a battery with the lowest pon ct 
co3 
weight/capacity ratio yet achieved in jet aircraft battery construction. — 


Dagenite Aircratt Batteries 
See them on Stand No. 144 S.B.A.C 


PETO AND RADFORD - 137 VECTORIA STREET ~- LONDON > Swe 
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CONSTANT SPEED MOTORS 
: AIR REDUCING VALVES 
See the Display \, VENT VALVES 


of Gontrols by WINDSCREEN AND GUN-BAY 
THERMOSTATIC VALVES 


Tokdinglon 7 ALTITUDE SWITCHES 
/ y~ HOT AIR VALVES 
at the $.B.A.C. TEMPERATURE CONTROLLERS 
CYCLIC DE-ICING SWITCHES 
: FLOW CONTROLLERS 
STAND NO.6300 ff STARTER SWITCHES 
: FUEL COCKS 
TIME SWITCHES 


exhibition 


. ae 
Faddengiton> 


CONTROLS 


CO TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES. (Merthyr Tydfil 666) 





S 1) R (C 0) FINISHES RESISTANT TO ESTER LUBRICANTS 


IN 1952 we pioneered SORCO cellulose finishes 


for the internal and external protection of aircraft. 





And now 


IN 1953 we are producing SORCO finishes for 


the internal and external protection of turbojet power 
plants. 





modern industrial finishes Itd 
THAMES CHEMICAL WORKS +: NORTHFLEET - KENT 


Telephone; GRAVESEND 4922 TELEGRAMS: MODFIN GRAVESEND 
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KEY TO QUICKER PRODUCTION! 











GLASS LAMINATES 


Resin bonded glass fabric. Immensely strong. 
Impervious to normal temperature and humidity variations. 
Moulded double curvature drill, trim and assembly jigs a 
speciality. 





at nee 
eae 


esterh 
va bent’ 


Combined with 


HY-DU-LIGNUM 





We are specialists in the design and production 
of rubber press dies, drill and router templates, Hufford 
stretch press tools, etc. Increased board production makes 
HY-DU-LIGNUM immediately available for use in your 








own toolroom. Board sizes now increased to 84” « 48”. 


ERN RICHMOND as : ' 
Visit our Stand No. 177 at Farnborough 


laminated-compressed 
Hy-du-h ve 
‘ “Gu- gnum Glass laminate drill and trim shroud with Hy-du-henum base. 
the “‘made-to-medsure wood : 4 
Photograph by courtesy of Motor Panels (Coventry) Ltd. 


HORDERN-RICHMOND (Sates) LIMITED 


Head Office: Hy-du-lignum Works, Haddenham, Bucks, England 
Northern Office: Barton Arcade. Deansgate, Manchester 


Telephone: AYLESBURY 1100-1102 


Telegrams: WINSTIX, AYLESBURY 
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TOOL FOR PRECISION WORK 


(As supplied to M.O.S., Admiralty and Leading British Aircraft Construction Companies) 


TIGHTENS NUTS, BOLTS, Etc. 
@ ACCURATELY 
@ SECURELY 








“HEAD 
TORQUE 


RATCHET OPERATED 


TORSION WRENCH 


Capacity 0— 60 pounds-feet 
Capacity 20—160 pounds-feet 
Capacity 20—300 pounds-feet 
Capacity 20—600 paunnecaet 
—=AND 0—60 pounds-inches———————— 


M.H.H. ENGINEERING CO. LTD., one, Surrey, ENGLAND 


Telephone: BRAMLEY, SURREY, 2248 














5.B.A.C. Farnborough Show 1953 


Names you know that know the value of Westway Models 


Blackburn & General Aircraft Ltd. 
The Bristol Aeroplane Co. Ltd. 
The British Aluminium Co. Ltd. 
English Electric Company. 
S The Fairey Aviation Co. Ltd. 
| Pine! amma The G.Q. Parachute Co. Ltd. 
é 8 aurcre austry are . . . 
ae sina hase ei Models Hawker Aircraft Limited. 
Limited whenever the occasion arises Marconi’s Wireless Telegraph Co. Ltd. 
for scale models: scale models that tell Percival Aircraft Ltd. 
the story of their achievements at the A. V. Roe & Co. Ltd. 
important Aeronautical Events, More Short Brothers & Harland Ltd. 
and more companies within the indus- 7). Deine 408. 
when outstanding service, quality, costs Vickers-Armst rongs Ltd. 


and quicker delivery are essential. Westland Aircraft Ltd. 


-o oe > WMBSPWAT wooers 


try are depending on Westway Models 


PS 7) tF BRUNEL ROAD, EAST ACTON, LOW PD OWN 
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MULLARD LTD., COMMUNICATIONS & 


MAXIMUM 
FREQUENCY 
LIMIT 


TYPICAL 
POWER 
OUTPUT 


The Logical Choice 


FLIGHT 


MAXIMUM 
FREQUENCY 
LIMIT 


Mc/s 


WATTS 
TYPICAL 
POWER 


OUTPUT OuTPuUT 


For more efficient V.H.F. communications equipments 


The introduction of this group of double tetrodes marks an 
outstanding advance in power and driver valves for V.H.F. 
airborne and ground-station communications equipments. 
The principal design feature of all three valves is the use of a 
common cathode and common screen for their two tetrode 
sections. As a result, they are characterised by high effici- 
encies, high power gain and heater economy. These 
characteristics permit the use of small driver valves and lead 
to low power consumption, thus enabling considerable 
savings in space to be made. 

Other important features of these double tetrodes include 


built-in neutralising capacitors, which enable circuitry to be 
simplified ; and low inter-electrode capacitances, which allow 
wide tuning ranges and high circuit efficiencies. 

Of special interest to designers of battery operated equip- 
ments is the fact that whilst optimum performance of these 
double tetrodes is obtained with a 6.3V heater supply, good 
operating characteristics are maintained if, for any reason, 
the valves are slightly under-run for short periods. 

Full technical details of these and other types in the Mullard 
range of valves for communications equipments will be 
gladly supplied on request. 





PRINCIPAL CHARACTERISTICS 





TYPE BASE 


QQV06-49 


DESCRIPTION 


R.F. Power Double 
Tetrode 


QQV03-20 R.F. Power Double 12 
Tetrode B7A 0 


Miniature R.F. Power 
Dcuble Tetrode 


QQV03-10 





_HEATER _ 
SERIES PARALLEL | Vamax(V) | pamax(W) | Vg2 max (V) pg2 max (W) Ik max (mA) 


| 12.6 
B7A | «(09 


LIMITING VALUFS 


6.3 | 
18 | 600 2 120 


2x20} 250 | 2x3 


2243 


600 2x 10 | 250 — 


2x55 __ 


2x5 250 2x15 2x 40 








INDUSTRIAL VALVE DEPT., CENTURY HOUSE, 


SHAFTESBURY AVENUE, 


W.C.2 


MVT 142 
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E.D.WYNN € Co. 


STAVERTON AERODROME. 
GLOUCESTER. 
Tel CHURCHOUWW 3264 Crams: WIN ULOUCEST ER 




















Associate Company of: 


BRITISH EMULSIFIERS LTD. 








AID & ARB ~~ APPROVED 
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Now being delivered 


for fighters and light aircraft 


...for Sabre and Swift, for Vampire and Venom, Burndept Type BE 219 R/T Transmitter- 


Receiver operating in the 117 to 128 Mc/s band. Size 93” x 7”, weight including 
anti-vibration mounting tray 9 lbs. Internal power source from a built-in rotary trans- 
former, energised either from normal aircraft supply, or from emergency 24 volt 4A.H. 
battery. RANGE 284 miles at 40,000 feet. 

The compact construction and light battery-drain make this equipment ideally suited 
for use in light aircraft or in larger aircraft as a stand-by emergency equipment. 
Tyre Approved and fully tropicalised to M.o.S. specification. Early orders will ensure 


early delivery. 


BURN DieP 


VHF & UHF TELECOMMUNICATIONS EQUIPMENT 
Enquiries to Contracts Department, 


BURNDEPT LIMITED - ERITH - KENT - ENGLAND Cables: Burndept * Erith Telephone: Erith 3080 








=o: = 
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Britain’s 
leading aircraft 
rely on 


MARSTON 
EXCELSIOR 


equipment 


‘FLEXELITE’ 


FLEXIBLE FUEL TANKS WITH A HIGH SAFETY FACTOR 


‘“MAREX’” 


HEAT EXCHANGES IN LIGHT ALLOY 


RADOMES 


REINFORCED PLASTIC LAMINATES FOR RADOMES 
AND OTHER AIRCRAFT COMPONENTS 


@eeeeeoeoec@eaeeeeeoeeeeeeaee7eeeeee 
SEE OUR EXHIBIT ON 
STAND 120 AT THE S.B.A.C. DISPLAY 


MARSTON EXCELSIOR LIMITED 
FORDHOUSES, WOLVERHAMPTON 


(A subsidiary company of Imperial Chemical Industries Ltd.) 


ICI 





MAR.i12% 





A safer sky... 


ONE by one the hazards of air navigation 
are being minimised if not eliminated. 
Without the assistance of electronic Sa ee 
research and the applied engineering 

skills of such firms as Ekco Electronics, 

few of these developments would have 


been possible. 


EKCO Airborne Search Radar 


Gives aircraft pilots up to 40 miles warning 
of cumulo-nimbus clouds and high ground; 
also provides the navigator with 
map-painting facilities. 


The EKCO Airfield Approach Aid 


A compact Ground-to-Air 3-cm. radar 
combined with a V.H.F. D.F. equipment 
designed for one-man operation. It is suitable 
for ‘talking down’ jet or piston engined aircraft 
and can be installed either in a vehicle or 
permanent building. 


A range of EKCO V.H.F. Equipment is also available. 





Stand No. [81 
S.B.A.C., Farnborough, 


EKGO 


ELECTRONICS LTD. 


SOUTHEND-ON-SEA, ESSEX 
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L. ROBINSON & CO. (GILLINGHAM) LTD., London Chambers, GILLINGHAM, KENT. PHONE 5282 
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Pioneers in the U.K. of 
Hydraulically Operated 
Aircraft Passenger Steps 


Details on request 


B. F. Collingridge Ltd. 


BELVEDERE WORKS 


FELTHAM 


MIDDLESEX 


Phone: Grams: 
FELTHAM 2654 (5 lines) COLLINGRIDGE, FELTHAM, MIDDX. 
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CONTRACTORS TO H.M. GOVERNMENT 
A.D. AND A.R.B. APPROVED 


CRAFTSMEN IN FELT 


All types of Industrial Felts and 
Fabricated Felt Parts supplied to 
Ministry of Supply specifications and 
to the Technical Requirements of the 
Aircraft Industry. 


All Felts and Fabricated Felt Parts 
can be coated to withstand Water, 
Petrol and Oil. 


Packaging Felts and Needleloom Felts 
a Speciality. 


As Craftsmen in Felt, we specialise in 
the production of unusual articles made 
in Felt, and in the usage of Felt under 
difficult conditions. 


Difficult jobs are willingly done at 
once—the near impossible take a 
little longer. 


Your enquiries are invited. 


THE DEVELOPMENT SECTION 
S. HUBBARD LIMITED 


Manufacturers of all Types of Felt for all Industrial Uses. 


REGENT MILL, LUTON, BEDFORDSHIRE 


Telephone No.: Luton 2076 ‘Telegrams: Mechofelt—Luton 
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= 


¥ 


RE 


AND 


= SIGRIST. 


LIMITED 


Pilots are confident with Reid & 
Sigrist’s instruments and this is the 
main reason why so many aircraft 
manufacturers always specify Reid & 
Sigrist products. Their accuracy and 
reliability resulting from years of ex- 
perience and research enable us to 
offer instruments of guaranteed quality 
and performance. Let us send you 
full details of these highly efficient 
saftey aids. 


DYNAMIC BALANCING 
BY ELECTRONICS 


Send for this illustrated booklet 


aiving porricutors of ove T REID & SIGRIST LTD 


apparatus for the accurate static 








and dynamic balancing of high 
speed rotating components. 


BRAUNSTONE WORKS, BRAUNSTONE, LEICESTER. 
Adopted as standard equipment by Air Ministry. TELEPHONE: LEICESTER 88101/2/3/4 





A.D. 977 F. 


C 
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For Aireratt of the Present— 
and the Future 


a hed in production at Sandwich is a 

range of petrol and_ diesel-driven 
Ground Power Units from 74 kW to 120 kW 
—from a miniature Unit giving 250 amps for 
servicing only to the giant dual-voltage 
machine designed to start and service the 
largest aircraft that this decade will see. 
Twenty-one years’ experience in the design 
and production of the world’s finest gener- 
ating plant is at your service in any problem 
concerning Ground Power for aircraft. 


PETBOW 


LIMITED 
SANDWICH « KENT 


ONE OF THE WORLD'S LARGEST MANUFACTURERS OF ENGINE-DRIVEN POWER PLANT 














You can depend on... 


ANGULAR 
DRIVES 


ME PATENT 
UNIVERSAL BALL JOINT 


A compact, extremely 
reliable joint, 92-98", 
efficient (N.P.L. certi- 
fied). The design is sim- 
ple, which, coupled with 
high grade materials, 
ensures a long-trouble- 
free life under the most 
arduous conditions. 


HOOKE’S TYPE LIGHT 
SERIES UNIVERSAL JOINT 


These joints are a modi- 
fied form of our Steel 
Hooke’'s type joint, 
developed for use in 
aircraft, Particularly 
suitable where lighe 
loadings occur. Tension 
or compression § loads 
allowable. 


HOOKE’S TYPE 
UNIVERSAL JOINT 


High load-carrying capa- 
city. Toughened fork 
ears, Suitable high rota- 
tional speeds. 


¥ 


STAND 
No. 225 
S.B.A.C. 
EXHIBITION 


THE MOLLART ENGINEERING CO. LTD. 


Kingston By-Pass, Surbiton, Surrey. Phone: Elmbridge 3352/3/4/5. Grams: Precision, Surbiton 
Air Ministry Approved Gauge Test House: Authority No. 89755/31 
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One of the key fighters of the N.A.T.O. air forces, the 
670 m.p.h. Sabre is now being flown by crack pilots of 
the R.A.F.’s 2nd Tactical Air Force in Germany 
This sleck, battle-proven fighter is a strong weapon 

in the armoury of the West — espec ially in the 

hands of Royal Air Force pilots who enjoy the 


finest training in the world. 


Fly as a Commissioned Officer... 


If you can measure up to the exacting standards of modern Service 
aviation you, too, could fly such high-performance _ airc raft by 
training for a short service or a permanent commission in the Royal 
Air Force. Why not write for details of officer duties in the R.A.F. 
as a pilot or navigator ? The address is Air Ministry (F.R.122), 
Adastral House M.R.2, Kingsway, London, W.C.2. Please give 
your date of birth and brief particulars of your education and 


qualific ations. 


There's a place for the best in the R-A-F 





FLIGHT 11 SEPTEMBER 19$3 


Wa tchman eee . Peace or war? The question is still in 


: : the balance. But the Armstrong Whitworth 
. Night Fighter, most formidable and 
what of the nN ight ? effective night fighter in service with the 
. R.A.F. and N.A.T.O. forces, is one 
of the factors tipping the balance 


in favour of peace. 
ARMSTRONG 
WHITWORTH N.F. 


SIR W. G. ARMSTRONG WINGs 
— oe 


WHITWORTH 
AIRCRAFT LTD. 
BAGINTON, COVENTRY Coo 
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First Aeronautical Weekly in the World 
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AIRCRAFT ENGINEER 
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H. F. KING, M.B.E. 
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Branch Offices: 


COVENTRY 

8-10, Corporation Street 
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A Colourful Farnborough 


OT many years ago there was a very un-British dullness about this country, about 
N too many of its people, and even worse, about its approach to many of the tasks 
confronting it. For every individual who was keen to do something, there 
seemed to be others standing by to say why he shouldn’t and couldn't. The aircraft 
industry suffcred less than most from this after-war blight on the land; but, even so, 
it was felt for a time that all was not as well as it could have been. Fortunately this 
melancholy state of affairs is now a thing of the past. 

For all Britons, memories of 1953 will centre upon a most glorious Coronation, 
dazzling in its splendour; and for those of us concerned with aviation, there has been 
a Royal review and salutes and mass fly-pasts. We have seen, too, all-round progress; 
and now comes the 1953 §.B.A.C. Flying Display and Exhibition which, apart from its 
more serious purposes, is offering yet another spectacular experience for visitors from 
places at home and abroad, be they civil or Service chicfs, company executives, 
scientists, or their wives and children. Colour is the keynote: we cannot recall any 
comparable occasion upon which so many of the aircraft, civil and military, have been 
so vividly painted, nor the stands and caravans so gaily prepared, even to the addition 
of uniform Coronation-year banners to announce each company’s name. To the 
technical progress achieved by so many exhibitors our reports on the following pages 
and in subsequent issues will bear witness. 

For the enthusiast with a natural pride in his nation’s achievements the resurgence 
of British aviation—now so apparent to all—is most gratifying. For fear of allowing 
too rosy a hue to tint our judgment of this colourful Farnborough Display, perhaps we 
may examine some of the arguments and stipulations expounded by Mr. Gordon 
McGregor in his address as guest of honour at the S.B.A.C. dinner last Monday evening, 
and see how they apply to British products. As president of T.C.A. he is a man whose 
views may be relied upon to reflect sound sense and business judgment. He is in the 
unusual position, too, of having dollars or pounds sterling equally available to purchase 
good equipment, of having the great American industry across the border, and of 
having in use a fleet of international aircraft which are giving outstand ng service: 
Trans-Canada’s North Stars, like B.O.A.C. Argonauts, are Canadian/American/British 
products, and never has there been a more satisfactory mixture. 

What, then, are Mr. McGregor’s observations, and what led him and his company 
to select British turboprop airliners in the face of the strongest competition? In the 
first place, in his speech he paid a compliment to the people of Britain upon their 
determination to set their house in order after the war. Next he spoke of “many 
excellent designers” and thirdly of the inherent flexibility of the British approach to 
airframe and engine development. Of the last-named observation, Mr. McGregor 
explained that manpower is so expensive in America that manufacturers are being 
driven into “fantastically large investments in tooling.” 

Those—and they are many—who are visiting the S.B.A.C. Show to seek new civil 
aircraft will, we believe, be gratified to find that, as Mr. McGregor says, “the prospective 
buyer is being offered custom tailoring.” 

To consider a different point, British jet and turboprop airliners are the fastest 
transports in the world, but Mr. McGregor makes it clear that if high cruising speeds 
lead to an aircraft being “hot” near the ground he has little use for it, because of its 
reduced safety and regularity. Anyone who watches the flying displays—albeit of 
aircraft flying light—will not, we feel, find reasons to call them “hot.” 

Of two other, different, matters raised, we may comment that, rightly or wrongly, 
the Ministries concerned have so far rather spurned the light fighter, although in the 
new Seamew anti-submarine type, which has strong NATO appeal, they have in a 
sense given support to a similar concept for a cheap, simple design to do a specific job 
without breaking the bank. Of standardization, we would add that, while the sponsors 
of this great display and exhibition have done much in this cause, much more remains 
to be achieved, both nationally and internationally. 
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FROM ALL 
QUARTERS 


NEVILLE DUKE, in the 
red-painted, pointed- 
nose reheat-Avon 
Hunter, streaks low 
along the speed-record 
course on the South 
Coast between Rust- 
ington and Kingston 
Gorse. On Monday 
afternoon he achieved 
727.6 m.p.h. 


Aircraft Exports on Long-term Credit 


THE possibilities of financing British export sales on extended 
credit—a course that has been advocated by this journal— 
have been under close consideration for some time past, and it 
is of particular significance that the aircraft industry, with its 
vast export potential, should be the first to be chosen for prac- 
tical experiment: it was announced last week-end, on the eve 
of the S.B.A.C. Show, that a new private company, sponsored 
by powerful City interests, had been formed under the title of 
Air Finance, Ltd., to conduct such business. 

The company, whose stated ob.ect is “to aid British exporters 
of aircraft and aero engines by offering extended credit terms 
where that is necessary and desirable,” has been formed by Lazard 
Brothers and Co., Erlangers, and Morgan Grenfell and Co.— 
these three will be the joint managers—and by the Finance Cor- 
poration for Industry. To be subscribed partly by the aircraft 
industry, the issued capital will be £1m, and special loan facilities 
of up to £10m from the F.C.I. have been arranged; the co-opera- 
tion of the Export Credit Guarantee Department has been 
promised. 

The chairman of Air Finance, Ltd., is Mr. Gerard d’Erlanger, 
and the other directors are Viscount Harcourt and Mr. C. 
Godfrey Philips. The registered offices are at 11, Old Broad 
Street, London, E.C.2. 


Ten Tudors Sold 

AST week the Ministry of Civil Aviation announced that ten 

Avro Tudors had been sold. Neither the price nor the 
identity of the purchaser was revealed—at the request, we 
understand, of the latter. Although there are doubtless com- 
mercial reasons for this secrecy, the result has been to create 
an unfortunate mystery arcund aircraft which, in the past, have 
suffered more than their share of misfortune. 

The ten aircraft concerned are six Mk Is and four Mk IVs, 
together with spares. Last December the Minister of Civil 
Aviation relaxed the ban on passenger-carrying by these Tudors, 
provided that not more than 50 were carried, and that flights 
were routed within 50 miles of land. A further condition was 
that, in present form, the aircraft must be considered unpres- 
surized. At that time a price of £10,000 was mentioned. 


Introducing the Sherpa 


HAT Short Brothers and Harland, Ltd., are interested in a 

number of modern wing-families was clearly underlined by 
the lecture which David Keith-Lucas, R.A., M.I.Mech.E., 
F.R.Ae.S., the company’s chief designer, gave before the British 
Association a year ago. In particular, the aero-isoclinic wing 
figured prominently in his lecture—which was summarized in our 
issue of September 26th, 1952. 

No wing can provide high-speed efficiency without suffering 
some penalties at low speeds or in conditions of high-speed 


SHERPA: Two Turboméca Palas turbojets, each of 350 |b thrust, power 

Short's new aero-isoclinic ‘test-bed,’ referred to above and seen here in 

model form. Control is by rotatable wing-tips and a conventional rudder; 

the wing, when proven, offers promising possibilities for employment 
in much faster, higher-altitude aircraft. 


manceuvre. Tip-stalling and instability caused by aero-elastic 
distortion are but two of the troubles frequently met, and the 
delta and the crescent wing both attack these problems in indi- 
vidual ways. But the ideal theoretical approach calls for the aero- 
isoclinic wing which, as its name implies, attempts to maintain 
constant incidence under flexion, i.e., as the wing bends under 
aerodynamic loads, no longitudinal twisting takes place, so that 
the wing always micets the air at the same angle. This is achieved 
by introducing “hinges” into the structure, and in the case of 
present Short experiments the wing is also fitted with rotatable 
tips which can move either together or in opposition to act as 
elevators or ailerons. 

A wing of this family was originally to be tested on the Short 
S.B.1, which was an unpowered aircraft of wooden construction. 
Following a mishap with this prototype while taking off under 
tow, it was decided that towed take-offs made excessive demands 
on any test pilot. Accordingly, the design has been “beeted up” 
to take two Blackburn Turboméca Palas turbojets in an added 
fireproof dorsal bay, the jet pipes being splayed outwards to 
exhaust on each side of the rear fuselage as shown in the 
three-view drawing. 

This single-seat powered prototype is known as the S.B.4 
Sherpa, the name of course signifying the high-altitude capabili- 
ties for which the wing family is being developed. The S.B.4 
is a low-speed aircraft with which the basic characteristics of 
the wing will be fully explored, and it is expected that stability, 
control and manceuvre margin with this wing will be significantly 
better than is attainable with more conventional swept wings. 
The S.B.4 prototype is now under construction. 


SHORT S.B.4 SHERPA. 
Span, 38fc; length, 31ft 
Shin; height, 9c; gross 
wing area, 269 sq ft; 
sweepback, 43 deg; all- 
up weight, 3,125-3,268 Ib; 
normal operating speed, 
117-170 m.p.h.; endur- 
ance, 50 min ot 117 
m.p.h. at 10,000ft. 


The Wilbur Wright Lecture 


NTITLED Structures: Buckling and Stability—thus ampli- 

fying the title originally announced—the seventeenth Wilbur 
Wright Memorial Lecture will be given under the auspices of the 
Royal Aeronautical Society by Professor N. J. Hoff, F.R.Ae.S., 
F.I.Ae.S., at the Royal Institution, London, at 6 p.m. on Monday 
next. The speaker is Professor and Head of the Department of 
Aeronautical Engineering and Applied Mechanics at the Poly- 
technic Institute of Brooklyn, New York. At 8 p.m., following 
the lecture, a reception for delegates to the Anglo-American 
conference (see page 381) and for members of the Society will be 
held at 4, Hamilton Place. 
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Remembering Amundsen 


URTHER details of the recent Italian 

Polar flight to commemorate the death of 
Roald Amundsen have now reached us from 
Italy. Signor Maner Lualdi and Captain Max 
Peroli flew in an Ambrosini Girfalco from 
Norway to a point on the 82nd parallel and 
back, non-stop. The flight took 13 hr and 
covered some 1,870 miles of inhospitable arctic 
terrain. 

Preparations for the flight began some six 
months ago when the land, sea and air journey 
to the proposed take-off point at Bardufoss was 
begun. The aircraft sustained major damage 
on the way, but, despite pessimistic views 
of Swedish experts, Lualdi cabled for tech- 
nicians from Milan and repairs were finally 
effected. Then Bardufoss, owing to the unsuit- 
ability of the runway, was abandoned as 
take-off point in favour of Bod6é, 150 miles to the south, but still 
inside the Arctic Circle, on the 69th parallel. 

At 5.27 a.m. on August 24th the Girfalco took off after a run 
of over 1,400 yd, and flew out over the Barentz Sea to the point 
where Amundsen is presumed to have lost his life. There Lualdi 
and Peroli dropped flowers and medals—which had been blessed 
by the Pope—down to the snow; thén they returned to Norway, 
where they landed at Banak on the 70th parallel in very bad 
weather. 

The Girfalco was powered by a specially prepared Alfa Romeo 
110 Ter Polo four-cylinder engine giving 140 h.p. 


For Bristols in South America 


ROM the Bristol Aeroplane Co., Ltd., comes the announce- 

ment that G/C. Dudley Honor, D.F.C., has been appointed 
their area representative in Latin America. The appointment is 
made with effect from the 
beginning of last month. Born 
in South America, and educated 
there and in England, Dudley 
Honor returned to the United 
Kingdom in 1933 and was com- 
missioned in the R.A.F. in 1937. 
After an active war starting with 
the Advanced Air Striking Force 
and proceeding by way of the 
Battle of Britain, the Middle 
East, Western Desert, Malta, 
Sicily, Italy, a secret mission to 
Yugoslavia and a posting as 
Wing Commander Training, No. 
10 Fighter Group, he was 
appointed Air Attaché for 
Colombia, Venezuela and Ecua- 
dor. This post was preliminary 
to an appointment as Civil Air 
Attaché for Argentina, Uruguay, 
Paraguay, Brazil, Bolivia and 
Chile. G/C. Honor holds the 
D.F.C. and Bar, Croix de Guerre 
avec Palme and is Civil Pilot Honoris Causa of the Argentine, 
Honorary Pilot of the Chilean Air Force, and Honorary Pilot 
of the Colombian Air Force. 


G/C. Dudley Honor, D.F.C. 


Gen. Gruenther on NATO Deficiences 


T a NATO study conference held in Copenhagen on August 
31st, Gen. Gruenther said that air power was the dominant 
factor in modern warfare, and that the most critical NATO 
deficiency therefore lay in the strength of its air forces. Russia, 
he said, is reported to have 20,000 operational aircraft, a large 
proportion of them jet-propelled, which could be used to mount 
an attack so sudden as to render any air defence forces consti- 
tuted as reserves totally ineffective. Air defence must be in the 


SPEED AND TRANSPORT sections of the England to New 
Zealand Race—now less than a month away—are repre- 
sented in these portraits. Left, above, are F/L. W. D. Kerr, 
F/O. F. N. Davis and S/L. P. F. Raw, who recently made a 
record non-stop out-and-home flight from Australia to 
New Zealand in one of the two R.A.A.F. Canberra entries. 
Above are Captains S$. E. Jones, W. Baillie and A. J 
Johnson, members of B.E.A.’s Viscount crew. Left is a 
holiday snapshot of S/L. R. G. W. Oakley, captain of the 
R.A.F. Valiant—one of the most favoured entries 


front line and ready for instant action. 

The same did not altogether apply to fighting troops, large num- 
bers of whom must be constituted in Territorial reserves, because 
of the otherwise excessive economic burden of maintaining them 
on a regular basis. Russian forces, however, included 175 divi- 
sions, bolstered by 70 satellite divisions—and these were being 
reinforced rather than diminished, according to Intelligence re- 
ports. In view of these figures and of the Russian submarine and 
mine-laying potential, Gen. Gruenther thought the next two and 
a half years would be a critical period in NATO defence prepara- 
tions. The air defence organization was now beginning to take 
definite shape, and this in the shadow of the possible introduction 
of new, automatic missile defence systems. 

According to another U.S. authority, the economic aspects 
of missile defence are being examined, but it is at present 
exceedingly difficult to calculate whether any saving could be 
effected by adopting such weapons in preference to present 
methods. Any such calculations, however, must refer to defence 
four or more years hence. It appears somewhat doubtful 
whether the use of missiles can in fact effect any financial 
saving over present conventional resources. 


R.Ae.S. Awards: Additional Names 


N August 28th we announced names of those who are to be 

presented with R.Ae.S. medals and awards at the Wilbur 
Wright Memorial Lecture on September 14th, adding that a 
number of other awards had been made, and would be presented 
by the Society on another occasion. Recipients of these prizes 
are as follows:— 

R. P. Alston Memorial Prize (for practical achievement associated with 
flight testing of aircraft).—Capt. A. M. A. Majendie, for his work in con- 
nection with the introduction of jet-propelled aircraft into civil operations 

Herbert Ackroyd Stuart Memorial Prize (for the most valuable R.Ae.S 
paper on applied thermodynamics J. E. Walker, for his paper on 
“Fuel Systems for Turbine-driven Aircraft.” 

Edward Busk Memorial Prize (for the most valuable R.Ac.S. paper on 
applied aerodynamics).—C. P. Plantin, for his paper on ‘“The Technique 
of Resonance Testing and Flutter Calculations as applied to Fighter 
Aircraft Design.” 

Pilcher Memorial Prize (for the most valuable paper read by a graduate 
or student).—P. H. Southwell, for his paper on “Aircraft in Agriculture.” 

Usborn Memorial Prize (for the best contribution to the Society’s 
publications written by a graduate or student on some subject of a techni- 
cal nature in connection with aeronautics).—E. M. Dowlen, for his paper 
on “A Shortened Method for Calculation of Aerofoil Profile Drag.” 

Orvilie Wright Prize (for the best contribution to the ‘‘Acronautical 
Quarterly” of the Society on some subject of a technical nature in con- 
nection with aeronautics).—Prof. W. A. Mair, for his paper on “The 
Sensitivity and Range Required in a Toepler Schlieren Apparatus for 
Photography of High-speed Air Flow.” 

Branch Prize (for the best paper on an aeronautical subject read before 
the branches during the previous lecture session).—C. Dykes, for his 
paper on “Some Operating Problems of Future Transport Aircraft.” 

E. ¥. N. Archbold Memorial Prize (to the student obtaining the highest 
marks in the City and Guilds of London Instituie’s Examination in 
Aeronautical Subjects). —P. F. Jowitt 
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N.Z. Air Secretary to Retire 

THE Air Secretary for New Zealand, Mr. 
T. A. Barrow, is to retire at the end of 
September. He is at present in Melbourne, 
Australia, negotiating on behalf of his 
Government on the future of the Common- 
wealth airlines system in the Pacific. 


More Skyrocketing 

AFTER attaining 83,235ft (as reported 
last week) in a Douglas Skyrocket, Lt-Col 
Marion Carl made another flight, in which 
he attempted to beat Bill Bridgeman’s 
unofficial 1,238 m.p.h. Skyrocket speed 
record, Launched from a Sv-perfortress 
at 32,000ft, he failed by 115 m.p.h. 


Aviation Medicine Congress 

THE Italian Association of Aeronautical 
Medicine is to hold a congress in Naples 
from September 20th to 23rd; an exhibi- 
tion, until the 30th, is also being held. 


Platinum Show 

H.R.H. THE DUKE OF EDINBURGH 
is to open the Platinum Metals Exhibit-on, 
to be held by the Institution of Metallur- 
gists at Grosvenor House, London, on 
October 19th. The exhibition will be open 
to the public from October 22nd to 24th 


Lympne Loitering Discouraged 

THE E!ham 
(Kent) Petty Sessions said at a recent 
sitting that the magistrates were very 
much concerned about the dangers caused 
by cars waiting on a stretch of the Hythe- 
Tenterden road at Lympne. Seventeen 
motorists were fined 40s each for stopping, 
the summonses having been served under 
regulations applied by the Kent County 


deputy chairman of the 


NOSEY DRAKEN: Sweden's Saab-210 Draken research aircraft is now fitted with a completely 
new forward fuselage, nose and intake structure, probably so that tests can be carried out at 
higher speeds and Mach numbers. More than 400 flights have already been completed. 


Council for the Ministry of Civil Avia- 
tion; these prohibit the waiting of cars on 
the road between 8 a.m. and 8 p.m. from 
April Ist to September 30th. Aircraft 
using Lympne—particularly the heavy 
Silver City traffic—pass low over this road. 





For N.Z. Race Safety 


THE New Zealand survey-ship Lachlan 
is to be stationed in the midd!e of the 
Tasman Sea to radio weather information 
to London-Christchurch Race competitors 
approaching New Zealand. She will also 


U.S.A.F. GENERALS recently flew to Baginton Airfield, Coventry, in order to visit Dunlop's Aviation 
Division and see, among other products, Maxaret braking equipment under test. In the pic- 
ture, left to right, are Mr. R. M. Geddes, Dunlop director ; Brig. Gen. J. Selser, commanding 7th 
Air Division; Mr. J. Wright, director and general manager, Aviation Division; and Maj. Gen. 


Francis J. Griswold, commanding 3rd Air Force. 


The Jaguar XK120 has Dunlop disc brakes. 


“te, 


be prepared to participate in rescue opera- 
tions. Other air/sea rescue arrangements 
are being laid on by the R.N.Z.A.F. and 
R.A.A.F. The latter will operate long- 
range reconnaissance aircraft in the Cocos 
Islands area and off the Australian coast. 


Research Conference 

THE third meeting of the Common- 
wealth Advisory Aeronautical Research 
Committee was opened in London by 
Sir John Cockcroft (chairman of the 
Defence Research Policy Committee) on 
August 3lst. The meeting, which is 
under the chairmanship of Prof. A. G. 
Pugsley, ends on September 19th. Pre- 
vious meetings were held in Australia 
(1948) and Canada (1950). 


Livery Company’s Officers 
OFFICERS of the Worshipful Company 
of Coach and Coach Harness Makers 
elected at a Court held last week are: 
Master, Mr. Roland E. Dangerfield; 
Senior Warden, Mr. Wilfrid J. Connolly; 
Renter Warden, G/C. F. C. Laws, C.B., 
C.B.E.; Junior Warden, Col. Reginald 
Rippon, J.P., C.B.E., T.D. 


New “Met.” Chief 


ON September Ist Dr. O. G. Sutton, 
C.B.E. D.Sc., F.R.S., J.P., took up his 
duties as Director of the Meteorological 
Office, following the retirement of Sir 
Nelson Johnson, K.C.B., D.Sc., A.R.C.S., 
who had held the post for the past 15 
years. Dr. Sutton’s appointment was 
announced last April. 


Land and Water 

NOW in progress at Olympia, London, is 
the Engineering, Marine and Welding 
Exhibition, at which a number of firms 
also well known in the aircraft industry 
have stands. The show is open daily 
(excluding Sunday) from 10 a.m. to 8 p.m. 
until, and including, September 17th. 


Up and Up 

THE value of aircraft and parts exported 
from the United Kingdom during the 
month of July was £6,830,049, compared 
with £3,501,423 in the corresponding 
month last year and £3,240,937 in July, 
1951. This brings the total for the seven 
months to £38,002,753, compared with 
£24,657,788 for the same period last year. 


Ypenburg Contract 

OBSERVATION and liaison aircraft of 
the U.S. Army are to be overhauled at 
Ypenburg Airport, Holland, under an off- 
shore procurement contract recently 
placed with Avio-Diepen, Ltd. This 
follows a contract signed in March this 
year for similar work on U.S.A.F. trans- 
port aircraft. Execution of the new con- 
tract will be carried out under the super- 
vision of the U.S. Air Forces in Europe. 
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The Vickers Supermarine Swift, 


the Hawker Hunter, 


the English Electric Canberra 


and the Vickers Valiant 
are all powered by 


Rolls-Royce Avon Engines. 
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THEY ALL RELY ON NIMONIC ALLOYS 


Every aircraft in the New Zealand race that is important components for which Nimonic 
powered by a British gas turbinehasblades Alloys are used include combustion 
made of one of the Nimonic Alloys. | chamber nozzles, interconnectors, jet 
These nickel-chromium high-temper- __ pipes and cones, inlet guide vanes—in 
ature alloys are standard materials for fact wherever stresses and temper- 
the moving blades of every British atures are excessive Nimonic 

gas turbine in production. Other Alloys are successful 


HENRY 
** Nimonic” is a Registered Trademark 


HENRY WIGGIN & COMPANY LIMITED : WIGGIN STREET BIRMINGHAM 16 
ae/ter/os 





FLIGHT, 11 September 1953 


THE CURTAIN RISES 


—on a Sunlit Spectacle: the 1953 S.B.A.C. Show 





ILLUSTRATED BY ‘*FLIGHT’’ PHOTOGRAPHS 


ERHAPS it was the halcyon weather; or the hopeful imminence of 
Neville Duke’s renewed assault on the speed record. Or maybe it 
was that the aircraft which had taken up their stations at Farn- 
borough during Saturday and Sunday were the handsomest bunch yet 
seen at an S.B.A.C. Display (and certainly not lacking in novelties to 
seek out and discuss). Whatever it was, the Sunday scene was one of 
cheerfulness and gaiety. There remained, of course, the usual last-minute 
chores and snags: the last few tyres to be painted giossy black and 
cowlings in need of yet more elbow-yrease; the last few potted palms to be 
set out on the stands; and the final crates of tonic-water to be seen safely 
into the caravans—these last to temper the heat of the sun which every- 
body hoped would shine for a solid week. 
We ourselves made our initial editorial reconnaissance-in-force during 


mid-morning on Sunday, though photog- 
rapher McLaren had long been airborne 
in a Fairchild Packet (as, indeed, he had 
been during the previous day) securing 
posed portraits of the incoming aircraft as 
they orbited before landing. The Packet, 
it must be acknowledged, was one of many 
facilities laid on by the Ministry of Supply, 
without whose benevolent care the peren- 
nial bloom of Farnborough would wither 
and perhaps die. 

Morning arrivals included the Javelin, 
looking aggressive but—with its huge fin- 
flashes—gay at the same time, like a High- 
land warrior; and, as we lunched in the 
Queen’s Hotel, two startling double re- 


Photographed at Farnborough last Sunday: (Left) 
the Short Seamew light anti-submarine prototype 
in the air. The Hawker Hunter (top) is the third 
production machine, Avon powered; the exception- 
ally clean construction of this impressive fighter 
is clearly shown. (Below) The first Avro Vulcan, 
on arrival at Farnborough, stands almost /evel 
with the third floor of the control tower. 
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THE CURTAIN RISES... 


ports—emanating, as we later learned, from a Hunter—set the 
glasses jumping and brought superior “Oh, I’m-used-to-it” ex- 
pressions to the male faces. Back on the scene of action we heard, 
and soon afterwards saw, the Swift F.4—blue as the sky itself— 
descending from the upper air. An ivory figurine seen far away 
grew into the even more marvellous actuality of the Vulcan itself, 
dropping off speed to settle on to the runway—with a rather 
toffee-nosed haughtiness, we thought. It struck us that, consum- 
mately beautiful though it appears when in its element, the 
Vulcan on the ground has a suilty, prehistoric, awkwardne 

Whereas this great delta perches, as it were, on its undercarriz 

its rival, the black-hulled Victor, somehow lies on its bogies like a 
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Grandstand view: All the pictures on this 
page were taken from the open cargo door 
of a Fairchild Packet last week-end. The 
H.P. Victor (top), in its new matt black and 
silver-grey finish, shows clearly the com- 
plexity of outline, the menacing droop of 
nose and lofty sweep of tail. Below, the 
Gloster Javelin reveals four wing-mounted 
guns and full-lipped intakes. The Short 
§.B.5 (left centre) at extremely close 
quarters, its impressive break-away demon- 
strating a manceuvrability belied by its 
appearance. The second D.H.110 prototype, 
under development as a deck-landing all- 
weather fighter for the Fleet Air Arm, 
appeared at Farnborough in Naval colours. 


science-fiction space-ship awaiting setting-up for launching. 

As evening drew over the sprawling assembly of tents, cara- 
vans and parked machines we were put in mind of some great 
eastern caravanserai of Omar or Flecker. But the scene was, of 
course, wholly and unmistakably British. And, surveying it from 
some secluded corner, the ample shade of Colonel Cody would 
hardly have disagreed. 

Monday’s brilliant sunshine and clear blue sky, broken only 
by the contrails from one or two high-flying aircraft, promised 
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Turning off the runway 
at Tangmere after a 
practice run is SJL. 
Neville Duke in the 
red Hunter. This, the 
fastest aircraft built 
in Britain, is WB188, 
the first prototype. 
Noteworthy features are 
the reheat Avon, the 
pointed nose and, of 
course, the — scarlet 
finish. 


a perfect start to the great week. Even the breeze co-operated hy 
aligning itself with the runway in use. Early on Monday morn:ng 
the air.icld gates were openzd to admit the first of the 18,000 tech- 
n:cians invited to attend the preview. With a few exceptions the 
aircraft taking part in the afternoon's flying had by now been towed 
on to the sect.on of the runway ad acent to the static park, making 
a glitter.ng and colourful collection which outshone even the gaudy 
rows of caravans. 

On the tarmic by the contro! tower, too far away for close 
inspection, stood the black-bodied Victor; sti‘l more distant was 
the all-white Vulcan, its four Sapphires whistling as Avro engineers 
performed a final pre-disp!ay check. Ro!y Fa'k, incidentally, was 
expected to bring in the second—the Oly npus-powered—Vu'can 
around mid-day, thus providing a sixth delta for the final item in 
the flying programme. The other member of the V-bomber trio, 
the Valiant, was to be represented by the new B.2; but this latest 
version had made its first flight on!y two days earlier and was not 
expected to show its sinister black form until later in the week. 

The only other delayed arrival was the Viscount 700, a new 
machine which was due to fly to Farnborough almost from the 
production line. 

Monday’s visitors also hoped that, on successful completion of 
business elsewhere, Neville Duke would honour the great gather- 
ing by presenting the red reheat Avon-Hunter. 

A very quick circuit of the huge exhibition tent, wherein the 
first of many genial reunions and meetings were under way, gave 
the impress:on that the standard of presentation is even higher 
than that of previous years. Several new projects shown in model 
form caught the eye of Flight observers and attendant cameramen. 
They included some of particular interest to the many airline 
operators present, such as the Fairey and Saunders-Roe he ‘icopter 
buses, Percival’s new high-wing P.87 feederiiner with pusher 
turboprops, and the two Handley Page contenders for future 
markets—the H.P. 97 (of which only the fuselage was revealed 
last year) and the H.P.R.3 Dakota rep‘acement. 

In studying the model of the Short Sherpa high-altitude research 
aircraft with aero-isoclinic wing (see page 352), aerodynamicists 
displayed an interest comparable with that excited by the full-size 


The sunlit scene: Ten types of aircraft can be distinguished in the view 

below, including a distant R.A.E. Ashton above the D.H.110's rakish 

tail. On the right, the winged Bristol 173 gives thousands their first 
sight of one of the new shapes soon to be common. 


variable-sweep S.B.S—another of this year’s novelties—standing 
in the sunshine outside. An appraisal of the aircraft follows. 
MILITARY AND RESFARCH TYPES 

Auster/Ambulance Freighter—The show machine is the 
grey-painted prototype, XA177, in Service markings and fitted 
with four comfortable-looking seats. It is difficult to credit that 
80 per cent of the parts of this litthke workhorse are standard 
Auster components—but no doubt Ranald Porteous, who was 
ebserved sitting by the open back door, inviting entry, would 
bear this out. 

Avro Deltas.—Of the show-stealing delta sextet, the follow- 
ing are new to Farnborough (or at least to the S.B.A.C. Display): 
Vulcan B.1 VX777—the second (Olympus-powered) prototype, 
which, on preliminary examination, appears to differ from the 
first Vulcan only in having the “dewlap” bulge under the for 
ward fuselage; the 707A, numbered W2Z736, and likewise 
aerodynamically similar to its predecessor; and the dual-control 
W2Z744 (707C). The three old-stagers are the first prototype 
Vulcan, VX770—now powered with Sapphires instead of 





F/L. Jack Frazer brings the big Wyvern S.4 slowly past, showing an 
assortment of under-wing stores, hooks, flaps and air brakes. 
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Avons; the low-speed 707B, numbered VX790; and the first 
“A” (WD280). Their colours are: Vulcans, white; first 707A, 
red; second 707A, orange; 707B, blue; 707C, silver. One could 
forgive the commentator, Major Oliver Stewart, for quoting 
Charles Gardner: “Which Vulcan uses the Persil?” 

Avro Shackleton.—The yellow Saunders-Roe airborne life- 
boat, snuggled up to the weapons bay of the Shackleton M.R.2 
(this year’s example was WL.796) introduced a salty new note. 
That this appendage has no discernible effect on performance 
or handling will be borne out by our reference to the Shackleton’s 
flying demonstration. 

Blackburn Beverley.—This prototype (WZ889) has 36 hours of 
flying behind it since its first flight on June 14th. It looks (and 
indeed is) considerably more massive than its precursor, the 
G.A.L.60. Intriguing new features are the Fibreglass spinners 
over the hubs of the great de Havilland paddle-blade steel air- 
screws, the Centaurus cooling-fans of the same material, and the 
two paratroop doors in the underside of the tail-boom. A small 
man can (should he feel so disposed) make his way inside the 
wing to within a very few feet of the tip. 

Boulton Paul Sea Balliol.—A deck-landing version (T.21) of 
the R.A.F.’s Balliol T.2 is shown with armament stores—rockets, 
bombs and underwing tanks 

Boulton Paul P.111A.—This lurid-yellow machine—which 
looks yery dashing whether static or airborne—is, in fact, a 
modified version of the first P.111, as is betrayed by its serial 
number, VT935. The undercarriage has Dowty legs and Dunlop 
wheels with Maxaret brakes. The spin parachute is mounted to 
port 

de Havilland Chipmunk.—A standard R.A.F.-pattern Chip- 
munk ‘T.10—W2Z884—again graces the static park. 

de Havilland Sea Venom.—Embodying all the latest known 
“mods,” notably the new tail and ejector seats, WMS503 also has 
small chutes over the gun ejection-ports and diminutive fences 
under the wing, slightly outboard of the now-familiar large 
fences on the upper surfaces. The small fixed slots, inboard of 
each tip tank, are again in evidence. 

de Havilland D.H.110.—Its already sleek appearance en- 
hanced by Naval colours—duck-egg blue/green lower-and-side 
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“About seventy yards’’ was the commentator’s estimate of the take-off 
run of the Scottish Aviation Prestwick Pioneer 2. 


surfaces, grey above—WG7240 is certainly one of the most striking 
of all the aircraft in the viewing area. It invites one to browse 
round it indefinitely, noting all the subtleties of design, such 
as the boom fairings on the undercarriage legs. The wheels, 
brakes and tyres are similar to the Comet’s and the legs carry 
landing lights, as do those of the rival Javelin, 

de Havilland Vampire Trainer.—Bombs and R.P.s laid out 
under the silver wings of Vampire T.11 WZ419 remind one that 
this more-and-more widely adopted jet trainer, with its side- 
by-side ejection seats, has full facilities for instruction and prac- 
tice with all forms of standard fighter and ground-attack 
armament. It is, in itself, a very useful four-gun operational 
intercepter or assault machine. 

de Havilland Venoms.—WE401 appears to be a standard 
production Venom F.B.1, and is displayed with its tip-mounted 
light-alloy tanks, 1,000 lb bombs (of the latest streamline pattern) 
and rocket projectiles. Ejection chutes are fitted under the 
gun bay. A Venom N.F-.3, serialled WX785, is also present. This 
version is likewise in full production. 

de Havilland Beaver.—Though still bearing its civil registra- 
tion, G-ANAR, the first Beaver 2V has assumed a militant air, 
bomb carriers having been fitted under the wings just outboard 
of the strut attachments. It has extra-powerful Goodyear 
brakes to enhance its short-landing capabilities. 

English Electric Canberras.—There are four Canberras—a 
standard silver-finished B.2 bomber (WJ716), a blue-and-grey 
P.R.3 (WE146), Bristol’s glossy black-and-grey record-breaking 
Olympus-powered machine (WD952), and Rolls-Royce’s Avon 
RA.14-engined development aircraft (WD930). On the Rolls- 
Royce machine we noted the very close cowlings, with individual 
fairings for small protuberances, and the revised outline and 
altered thrust-line setting of the nacelles. As a result of this 
latter modification the intake “bullet” (which no longer houses 
a cartridge starter) is placed higher from the ground. The in- 
takes are, of course, larger than those of the standard R.A.F. 
and R.A.A.F. Avon-Canberras. 

Fairey Firefly—The specimen shown—WM873—is a pro- 
duction Firefly 7 as now established in service with the Fleet 
Air Arm. It has no hook in the recess provided, which is 
symptomatic of its shore-based réle, prescribed by the Royal 


On public view for the 
first time are the Bristol 
Britannia 100 with 
slight airframe modi- 
fications and the power- 
ful Proteus 705 turbo- 
props fitted; and 
Vickers-Armstrongs 
Supermarine Swift F.4 
complete with two- 
position vertical eyelid 
shutters over the reheat 
Avon jet pipe. 
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Novel but logical is the impression given by the P.87 Percival design study 

for a DC-3 replacement. The pusher power units are entirely new 

Napier turboprops. The mighty Victor (right) shows off its newly 
acquired ‘‘white tie and tails’’ effect. 


Navy. In addition to carriers for wing stores, this machine has 
rails under the fuselage. 

Fairey Gannet.—It was learned on Monday that the second 
production Gannet was due to demonstrate later in the week. It 
was to fly from an aircraft carrier, in which it is based for trials. 

Gloster Javelin.—Javelin F(AW)1 WT827 is the third pro- 
totype and lacks the revised outer wing panels and cockpit 
delineated in Flight last week. Features remarked upon include 
the gun ports (supposedly for 4 x 30 mm) in the wings, outboard 
of the undercarriage; the long drab-green dielectric radar nose; 
landing lights on both undercarriage legs; large outlets aft of 
the canopy; Kelvin and Hughes supersonic pitot head in the 
port wing; Dunlop 40 x 1llin wheels; tanks for de-icing fluid 
under the intakes to the twin Sapphires; and suppressed aerials 
in the sides and bottom of the nose and in the underside of the 
wings. Entry can be effected from the rear of the fuselage, over 
the wing. 

Gloster Meteor.—Though the demonstration Meteor T.7, 
WS141, looked standard in all respects, a sister machine with 
a Mk 8 tail unit, was observed on the airfield on Sunday. 

Hawker Hunters.—The Hunter F.1—WT557—is the third 
Hawker production machine, and, for the time being, at least, 
has no reheat. Armstrong Siddeley are sponsoring the demon- 
stration of the prototype Mk 2 (Sapphire-powered) WB202, 
which is similarly deficient, though all Service-type Hunters are 
expected to incorporate this indispensible power-boost. It is 
now hardly a secret that the initial armament of production 
Hunters is four 30 mm guns, and many observers saw the Avon- 
powered machine with one of its gun-bay panels removed, 
revealing pipes (behind the oblong ejection-chutes) likewise dis- 
charging under the fuselage. One of the multitude of inscrip- 
tions on the fuselage refers to a “gun pack,” suggesting that the 
Hawker engineers have matched ease of rearming and servicing 
with record-breaking performance. 

Hawker Sea Hawk.—From Armstrong Whitworth’s produc- 
tion-line comes Sea Hawk F.1, WF147—as easy on the eye as 
(the sailors say) it is on the controls. 

Handley Page Victor.—A matt-black “space-ship” fuselage 
with a full-length red flash; silver, multi-angular crescent wings; 


The landing gear of the 
new Series 2 Heron 
comes up with the de- 
cisiveness familiar to 
Vampire pilots or Dove 
owners. 


and a horizontal, bullet-faired, tail unit which is a diminutive of 
the business end of the complete aircraft—that is the Victor B.1 
prototype, WB771, as seen at Farnborough. A _ near-at-hand 
development depicted in model form (illustrated on p. 365) has a 
cleaned-up empennage, without the dorsal fin and gaping intake, 
and a longer, smoother nose-section. 

Percival Pembroke.—The Pembroke displayed and flown 
(WV701) is an R.A.F. production machine. Its white-topped fuse- 
lage contains eight rear-facing seats and carries a Harley taxi- 
lamp under the nose. The increased span (compared with the 
Prince) has been added entirely outboard of the ailerons. A deriva- 
tive has been ordered in quantity by the Royal Belgian Air Force 
and is known to the company as the Survey Pembroke, having a 
clear-view photographic-sighting nose-compartment, and provi- 
sion for the fitment of vertical and oblique cameras. 

Percival Provost.—Consecutively off Percival’s production 
line come Provost T.1ls WV471 and WV472, the latter statically 
displayed. On view is a model showing the latest form of the 
forthcoming Jet Provost, with its clear-vision canopy and revised 
intakes. 

Short S.B.5.—In its present 60 deg-sweep configuration this 
aerodynamic research aircraft (WG768) completed seven flights 
before being handed over to the Ministry of Supply. Provision is 
made for drooping leading-edges, but for the present at least, 
these are fixed “down.” The basis of the wing is a very sturdy 
box spar. It will be remembered that the first flights were made 
with the wings set at 50 deg, and soon they are to be further raked 
to the “third degree” (i.e. 60 deg), which will make the S.B.5 the 
most sharply “swept” machine in the world. ‘Tests will also be 
undertaken with the tailplane beneath the fuselage instead of 
above. 

Short Seamew.—From the word go (the project then being in 
the design-study stage) to completion of the prototype the Seamew 
A.S.1 was seventeen months two weeks under construction. For 
hunter/killer operations a radome is attached in way of the 
forward portion of the weapons-bay. Points noted on the proto- 
type—XA209—are the provision for full de-icing, attachments for 
stores beneath the wings, an experimental Rotol four-blade air- 
screw, catapult hooks, and fixed slots forward of the lower inboard 
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sections of the very thick tailplane. Unit cost will be between 
£50,000 and £69,000. 

Vickers-Armstrongs Valiant.—It was made known over the 
week-end that on Friday, September 4th, the prototype of the 
Valiant B.2 had made its first flight at Wisley. This machine 
differs from the B.1 in having a longer nose and a new rearward- 
retracting bogie undercarriage, the fairings for which extend some 
distance behind the w.ng. The fin‘sh is glossy black. Though the B.2 
was airborne from Wisley for the fourth time last Monday even- 
ing, it did not make its hoped-for appearance over Farnboreugh. 

Vickers-Supermarine Swift —The blue-painted Swift F 4 pro- 
totype, WK198, is Supermarine’s representative at Farnborough, 
though an F.3 [sic] joined in the flying d:splay on Monday. WK198 
has two-position reheat for its Avon, provision for four 30 mm 
guns, and, of course, a radar gunsight. The tyres are 29in x 8in, 
whereas the section of those of the Hunter is 64in. 

Westland Wyvern §.4.—Eight R P.s and two d-op tanks com- 
prise the external load of the Wyvern this year. The type is now, 
of course, in squadron service with the Fleet Air Arm and the 
example shown bears current Naval colours and inscriptions. 
Registered VW870, it was the first of the Mk 2s and was sub- 
sequently converted to Mk 4 standard. Wyvern models in the 
static show differ in having a straight rudder-hinge line. 

CIVIL TYPES 

Auster Aiglet.—Finished in a bright scarlet colour-scheme, 
Aiglet Trainer G-AMMS is the only representative of the familiar 
Auster range of civil lightplanes. In the static exhibition, 
illuminated colour transparencies are used to depict other variants 
in typical operational réles, 

Aviation Traders Accountant.—The construction, con- 
figuration and capacity of the promising Accountant project for 
a DC-3 replacement are shown in the exhibition tent, where 
Aviation ‘Traders occupy a stand for the first ime. Typical loads 
envisaged for the aircraft, as shown by models, are 15 stretchers 
plus two attendants, 33 passengers, or two cars. The hinged nose 
allows access to the full width of the circular-section, pressurized 
fuselage. Unusual cockpit windows should ensure wide vision. 

Bristol Britannia.—The first prototype, G-ALBO, now 
fitted with production-type Proteus 705s, displays remarkably 
few “‘mods.”’ since its first appearance at Farnborough last year. 
Part of the rear fuselage has been furnished to enable a few 
privileged passengers to experience the pleasure of travelling in 
this outstanding turboprop airliner. Externally, the only signifi- 
cant changes are the new jet-pipes, of flattened-elliptical 
section, and the new wing-tips with up-swept under-surfaces. 
The Britannia 300, with extended fuselage, is portrayed in 97-seat 
high-density form by a 1 /24th-scale modei in the static exhibition. 

Bristol 170.—The standard Mk 31E is represented in the 
static park by G-AINL, whose nose-doors are left open to reveal 
a complete Attacker fuselage nestling inside the bulky fuselage. 
Closer inspection shows that the wings also are stowed within. 
Thursday’s flying demonstration was to include the arrival of a 
Silver City Superfreighter (G-AMWE), flown from Blackbushe 
with a typical load of three cars plus cycles by Captain D. Flett. 

Bristol 171.—Carrying the civil registration G-AMW/I, the 
Bristol 171 helicopter taking part in the flying programme 1s 
of the latest, multi-purpose Mk 4 type. It is equipped for ambu- 
lance work, with rescue hoist and Perspex bulges on each side 
of the fuselage, which enable two standard stretchers to be fitted 
athwartships. 

Bristol 173.—Bristol’s twin-engined helicopter is shown in 
newest form, with four shiny stub-wings added to forward and 
after portions of its commodious fuselage; the main surfaces, 
which carry fins, are at the rear. This aircraft, which had been 
flying wingless for four months, is now finished in full B.E.A. 
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The three models above are (top) Saro's 
fighter project employing a single central ski 
and wing-tip stabilizers for landing on water, 
ice or snow; (centre) Handley Page's gar- 
gantuan Type 97, showing that the wing is 
mounted low and not “tween decks"’; 
(bottom) Vickers-Armstrongs’ speedy Type 
1000  single-decker—Conway-powered—for 
R.A.F. Transport Command. 


The fairylike blue-and-white Saro Skeeter 
plays delightfully over Bristol's big Roto- 
coach, the winged Type 173 in B.E.A. livery. 
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| FIRST LIGHT... AND ALL’S WELL | A convoy steams on, unmolested by enemy 


submarines. A Fairey Gannet returns to tts 





parent carrier, from a long patrol—striking and killing enemy submarines before they can make contact with the convoy. 


The great radius of action of the Gannet 

is made possible by its low fuel 

consumption patrolling on one half of its 

Armstrong Siddeley Double Mamba turboprop engine. In attack 
the second engine is cut in, providing the safety factor (so important 
for marine operation) and performance of a twin engine aircraft with 


the fuel economy and stowing advantages of a single engine. 


THE DOY BIA MAMBA TURBOPROP 


Two engines in one for the anti-submarine Fairey Gannet—Super- 
priority for the Royal Navy and the Royal Australian Navy 
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Take off rating 3000 e.h.p. 


N tC a Specific weight 0°52 Ib/e.h.p. 











Specific consumption 0°48 Ib/ 
b.h.p/hr. at 30,000 ft. 








350 knots cruising. 





Specific consumption 0°452 Ib/ 
b.h.p./hr. at 35,000 ft. 
400 knots cruising. 
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Take off rating 3135 e.h.p. 





Dry weight 3580 Ib. 








Specific consumption over a 
wide range of altitudes 

and cruising speeds lies between 
0:33 and 0°35 Ib/e.h.p./hr. 








Napier have made available to the aircraft industry two 


engines capable of exercising a great influence on the economics 


of air transport. The Eland propellor turbine is the lightest 
and most economical engine in its class : weight savings in a 


4-engine installation may amount to as much as 3000 Ib., usable 





instead as payload. The compound Nomad is at its best in 





installations designed for extreme range and for operation 
over widely varying altitudes, where its flexibility and 


extraordinary economy show to great advantage. 


D. NAPIER AND SON LIMITED 
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For operation at 18—29 volts D.C. and 
designed primarily to meet the requirements of 
aircraft starting systems. R.P.M. is 7,500 maxi- 
mum — with input 18 volts. 
The range also includes a 2 H.P. model of comparable 
performance and smaller dimensions. 
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livery and bears the inscription “Bristol Rotocoach Type 173.” 
As yet, the interior 1s unfurnished, but one feature likely to be 
retained by passenger versions in B.E.A. service is the large 
“scissor-action” door on the left-hand side of the rear fuselage, 
which embodies passenger steps. Navigation lights are fitted 
to the additional fins, and the trailing edge of the main vertical 
surface is temporarily biased to starboard Both the 173 and 
the 171 cockpits have a new type of I.-shaped collective-pitch 
lever, centrally mounted for operation by the pilot’s “inside” hand. 

de Havilland Comet.—Both B.O.A.C, and the manutac 
turers are anxious that initial flight testing of the Comet 2 should 
proceed as rapid!) as possible, and at the time of going to press 
it was thought unlikely that the first production aircraft would 
be able to make even a fleeting appearance at Farnborough 
On Wednesday and Thursday, however, Air France were expected 
to contribute for static display one of their recently delivered 
Series LAs. The popularity of the Comet is forcefully shown in 
the exhibition tent by a set of models bearing the livery of every 
operator to have ordered the type. Of outstanding interest is 
a large model of the Comet 3 in 60-seat luxury form—the first 
seen in public. Most of the prototype Comet 3’s components 
have now been completed, and assembly ts well advanced at 
Hatfield; the model shows the aircraft in its final form, with 
auxiliary fuel tanks, new leading-edge designed to preserve the 
present low-speed handling qualities at increased all-up weight, 
jet-pipes which extend beyond the trailing edge, revised intakes 
and apparently unchanged tail configuration 

de Havilland Dove. —The static park contains two examples 
of the Dove, which ts probably the cnly civil aeroplane shown at 
the 1946 S.B.A.C. Show and still occupying a firm place in the 
market. One, G-AMZN, is a Series 6 executive version, fitted 
with six seats and finished in silver, white and maroon. The other 
Dove, G-ALFT, is a Series | radar calibration machine loaned by 
the M.C.A. and carrying a comprehensive radio installation fitted 
by Helliwells, Ltd. Wind-driven generators and additional aerials 
are features particular to the M.C.A. Dove 

de Havilland Heron. —Shown for the first time at Farn 
borough is the Series 2 Heron with retractable undercarriage, 
which takes part in the flying programme Che aircraft seen 
(G-AMTS) is an executive transport with eight seats and folding 
tables; finishing touches to the neat grey-and-fawn interior were 
completed just in time for the show. In the static park is a Series 1 
Heron for Garuda Indonesian Airways, wearing an attractive 
red-and-white colour scheme and registered PK-GHC. The type 
can accommodate up to 17 passengers, but in this case has ten seats 
and an extra-large freight compartment in the after fuselage 
Although the first Herons were delivered only last year it can now 
be said that every customer has since increased his order; the 
“retractable” version—designed for slightly longer stage-lengths 
is beginning to sell, and an important contract will probably be 
announced in the very near future 

Fairey Rotodyne.—Of the Rotodyne, displayed in model 
form, the manufacturers claim that this will be the first rotating 
wing aircraft to offer a direct challenge to the DC-3. The model, 
finished in B.E.A. colours, shows a 38-seat layout, although it is 
intended that this twin-Eland “‘aerotorplane”’ could carry as many 
as 50 passengers or, in car-ferry form, three medium-sized cars 
and 12 passengers. 

Handley Page H.P.97..-A model in the exhibition tent shows 
that Handley Page’s “intercontinental jetliner’? will make use of 
the successful crescent wing already tried with the Victor. The 
T-type tail unit also resembles that of the Victor, but the bulky 
double-deck, figure-eight-section fuselage permits ready distinc 
tion between the two. No fewer than 25 square windows are 
shown on the upper deck, with a further six “‘downstairs.” A 
spiral staircase will connect the two decks of the H.P.97, which is 
designed to carry 150 tourist or 96 first-class passengers over 
extremely long ranges at speeds approaching 600 m.p.h 

Handley Page H.P.R.3.— The capacious fuselage of Handley 
Page’s projected Dakota replacement, the four-engined H.P.R.3, 
is portrayed by several models in the static exhibition. The 
largest is cut away to show rearward-facing seats for 36 passengers ; 
also displayed are Perspex fuselages containing, respectively, 
freight, 24 passengers plus freight, 36 passengers and—a high 
density version with closely pitched seats—44 passengers. The 
power-plant selected for this aircraft is the Alvis Leonides Major, 
two of which, it was announced during the show, will shortly 
be installed in a Marathon test-bed 

Percival Prince V.—The improved capacity of this civil 


The Gloster Meteor T.7 (top) is rolled on take-off by Geoff Worral 

Below it are the D.H. 110, with Fowler flaps, landing-gear and air brakes 

down; the practical Short Seamew A.S.1; and, getting away smartly, 
the lurid Boulton Paul P.111A. 
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version of the Pembroke is shown by a model with 12 seats and 
luggage accommodation. In this form the new Prince would 
Operate stage-lengths of over 400 miles. 

Percival P.87.—-One model on the Percival stand which merits 
especial attention 1s that depicting the P.87, latest addition to 
the growing line of potential replacements for the DC-3. Using 
two Napier turboprops of unspecified type, the P.87 represents 
a completely new approach to the problem. Although weighing 
only 26,000 Ib and designed to take-off in 900 yd, us payload 
on the shorter stage-lengths (around 300 miles) 1s considerabic: 
$6 passengers or an equivalent amount of freight. The fuselage 
is of circular section and incorporates an integral ramp for rear 
loading. ‘The high-position wing has a straight centre-section and 
swept-back outer panels. The outstanding feature, however, 1s 
the pusher engine installation, which results partly from the 
characteristics of the particular power unit adopted and partly 
from the desire to extract the optimum aerodynamic value from 
the wing; it is estimated, for example, that a tractor installation 
would add 600ft to the take-off length. 

Saunders-Roe Skeeter.—G-AMTZ, the Mk 5 shown this 
year, is a two-seater powered by a 180 h.p. Cirrus Bombardier 
driving fabric-covered main rotor blades and a metal tail rotor. 
Wheels are fitted, but a skid-type gear is under development. 

Saunders-Roe Princess.— The massive flying-ship failed to 
appear on Monday, but on other days was scheduled to take part 
in the flying programme. 

Scottish Aviation Prestwick Pioneer.—Although finished 
in silver with a white top and carrying the civil registration 
G-ANAZ, the Pioneer taking part in this year’s flying display 
has a muilitary-style interior with seats for pilot and four pas- 
sengers. Its equipment includes a full blind-flying panel and 
four-channel V.H.F. radio. 

Scottish Aviation Prestwick Twin Pioneer.—An ingenious 
model shows graphically the outstanding take-off performance 
of the 1l6-seat Twin Pioneer, powered by two Leonides, in 
‘difficult’ terrain. In miniature form, the aircraft is seen to 
unstick at 82 yd, to clear 50ft in 220 yd, and 150ft at a total 
distance of only 360 yd. 

Short Sealand.—This versatile amphibian, a familiar per- 
former at several previous S.B.A.C. Shows, is seen only in 
model form. Borneo and Venezuela will soon be added to the 
long list of countries where Sealands are operating to good effect. 

Vickers Viscount.—On Monday morning the Viscount was 
represented only by models in the static exhibition, one of which 
bore the markings of T.C.A. and the registraion CF-TGI. It 
was believed at that time that a new Type 701 for B.E.A. would 
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arrive at a later stage. Shortly after the end of the flying pro- 
gramme, however, the fourth Viscount for Air France (F-BGNN), 
landed at Farnborough and was expected to take its place in the 
first pert of the morrow’s flying programme. 

Westland-Sikorsky S-51.—The Naval-finished Dragonfly 
VZ966) included in the flying programme has a four-bladed 
main rotor, but in most other respects appears standard. Amphi- 
bious gear for both the S-51 and its big brother, the S-55, 1s 
shown by models on the Westland stand, together with an example 
or the company’s hoist tor air-sea rescue. 

Westland-Sikorsky S-55.—Unlike the S-55s now in service 
with the Navy, the specimen parked at Farnborough has an 
Alvis Leonides Major power-unit. The accompanying notice 
states that this installation is “‘representative,”’ and that the aur- 
craft was built to Ministry of Supply contract. It is displayed in 
Naval colours, and marked ‘Royal Navy XA863”’; it is fitted for 
the air-sea rescue réle and the cabin contains seats for seven 
people. 

THE FLYING DISPLAY 

HATEVER the attractions of the static show and the valuable 

first-hand information to be gained from an inspection of the 
parked aircraft, it is in the flying display that the major part of 
ttarnborough’s fascination lies—this year and any year. Even 
or, perhaps, especially) on technicians’ day 1s this the case, and 
Monday’s disp.ay was no disappointment. ‘The thousands of 
experts present were privileged to see an outstanding series of 
demonstrations and, although a few aircraft scheduled to perform 
during the week were absent, the conviction remained that here 
was flying at its very best—and in many of the world’s best 
aircraft. 

The style of this year’s display, as might have been expected, 
had been amended in view of the accident to the de Havilland 110 
last September. In addition to the precautions taken of revising 
barrier positions and “sterilizing” the runway end, the flying pro- 
gramme itself had been revised by the committee responsible 
he warning given by the commentator, before the flying began 

that the changes would necessarily reduce the spectacular nature 
of the flying—was proved by the subsequent exhilarating display 
to have been scarcely necessary 

The first machine to take off was the clean-looking Wyvern, 
lead-ng the first of the four group demonstrations and flown by 
F/L. J. Frazer. It was followed in succession by the Shackleton 2, 
Pembroke and Heron 2, this last in an especially steep climb 
(The Viscount due to be flown in this group was not present 
for the Monday display.) Carrying two 90-gallon drop tanks and 
eight rockets, the Wyvern made a slow pass with flaps down and 
was followed immediately by the Shackleton. It was seen that 
Avro pilot J. D. Baker had closed down three of the Shackleton’s 
Griffons and feathered their airscrews. A brisk efficient run, also 
on one engine, by the Pembroke (J. F. Arnold at the controls) 
preceded the quiet throaty whisper of the Heron’s Gipsy Queens 
as (flown by D. B. Taylor) it followed the circus across in front 
of the enclosures, round and in to land—a pleasing if unspec- 
tacular first act of the afternoon’s show. 

Rotorplanes were next on the programme. Low runs by the 
familiar Westland S-51, flown by Derrick Colvin, preceded J. J. M. 
Jetfery’s spirited performance in the lively cavorting blue-and- 


Tom Brooke-Smith holds high the nose of the box-like Short S.B.5 (left); 

on the facing page the long-span Percival Pembroke flies past on one, 

while Tim Wood gaily shunts his 60-ton Beverley with the aid of D.H. 
reverse-pitch airscrews. 
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white Skeeter. Bristol’s 173, fitted with stub wings and flown by 
C. T. D. Hosegood, was smart in appearance (it wears the red 
ind white colours of B.E.A.) and smart in action, as it joined the 
insect-like silver 171 flown by P. R. D. Wilson in a family display. 
Flying successive runs sideways and backwards along the runway, 
il gave spectators their first sight of its amended shape, the rear 
stub wings giving 1rom some angles the impression of a large 
displaced tailplane with twin fins. 

Hardly had the Bristol helicopters settled on to the ground than 
the smooth thrusting Sea Hawk was airborne, skimming shallowly 
up from the runway to begin the third group display with a fast 
take-off. G. Worral in the Meteor 7 followed, giving a deft roll 
on his take-off climb. From the Olympus-Canberra great things 
were expected—and received—in the way of climb performance 
Piloted by W/C. W. F. Gibb, the machine bored up urgently and 
steeply after using only a fraction of the 07 runway, and was well 
above 2,000ft as it passed the control tower. A second breath- 
taking climb followed immediately as Gibb’s getaway was actually 
surpassed by that of the second Canberra, powered by Avon 
RAI14s, which again presented spectators with a plan view where 
side elevations were customarily seen, as it forged rapidly skyward 
in an even steeper climb. 

Demonstration runs by the four aircraft followed; of the first 
two the Sea Hawk’s rolls (on a fast pass) and the Meteor’s outside 
turn were notable. Climb was indeed the forte of the Canberras. 
Their pi'ots knew it and they showed it—once more to perfection 
Sliding quietly in on the approach, one after the other, the two 
machines op2ned up over the runway to drive upwards with an 
angry tearing burst of sound, leaving faint smoke trails behind. 

Three smaller aircraft then performed; the Pioneer with 
70-yard take-off and incredible low-speed performance; the red 
Aiglet Trainer flown by Ranald Porteous, who again demon- 
strated his own “avalanche” roll at the top of a loop, and one- 
wheel landings; and the Provost flown and taken through ten 
full turns in a spin by R. G. Wheldon 

The de Havilland Comet 2 was not present on Monday, and 
so the first “individual” aircraft was the Javelin (flown by S/L. 
Bill Waterton), its peculiar high-pitched hooting whine accom- 
panying a vigorous series of high-speed runs, tight turns and con- 
secutive rolls 

After the take-off of the Hunter F.1 came that of the huge 
menacing Victor, seen for the first time in public in its new black, 
red-trimmed fuselage and flown by S/L. H. G. Hazelden 
Brooke-Smith in the beetle-like S.B.5 then took off and gave an 
agile indication of the worth of this new research machine, its 
wings set at 60 degrees sweep. As the S.B.5 approached and 
pointed its nose up to land, the Victor returned in a high-speed 
pass and went on to present the crowd with new views of the 
crescent wing from a variety of angles, the four Sapphires 
providing an intemperately powerful accompaniment 


The grand finale to the whole flying display is provided by Avro’s pioneer- 
ing delta team. The Olympus-Vulcan is in the lead, followed by two 


707As, one 707B and the 707C with the Sapphire-Vulcan in the box 

Next, the Leonides-powered D.H. Canada Beaver 2 demonstrates slow 

flying, while the reheat Avon of the Supermarine Swift F.4 thrusts the 
bright blue fighter at a speed around Mach 0.9, 


After Bill Bedford’s take-off in the Sapphire-powered Hunter, 
the squat yellow Boulton Paul 111A rose to show its paces in a 
brisk well-judged demonstration with A. E. “Ben" Gunn at the 
controls. His unbelievably rapid roll on one particular fast run 
proved particularly exciting to the crowd 

The massive, bluff Beverley, flown by Tim Wood, then began 
its take-off run, shouldering its way into the air. ‘The size and 
handling qualities of the Yorkshire giant were well brought out 
in a brief excellently judged display, but its most intriguing 
abilities were shown after landing. With the airscrews in reverse 
pitch the huge aircraft made an amazingly short landing run and 
then proceeded to back up, and next to circle through 360 
degrees, before continuing forward again. The de Havilland 
Beaver 2 flown by Dickie Blyth was the next performer, leaping 
from the ground and showing its useful speed range in high- and 
low-speed runs 

Attention was then focussed on the sky behind Aldershot, as 
the commentator announced that Bedford was beginning his 
supersonic dive in the Sapphire-Hunter. A short trail could be 
seen high in the distance, and then the aircraft itself could be 
detected, a small swiftly moving silver dot in a shallow dive 
against the blue sky. After a seemingly long pause two muffled 
bangs were heard, followed by a double bang, loud and clear 
his was immediately succeeded by the whine of the Hunter as 
it crossed the airfield and then returned to give an excellently 
judged high-speed low-altitude demonstration, the sun flashing 
on the cockpit canopy as the aircraft banked round for a final 
three-roll pass 

After a smooth take-off on three engines, the Britannia (flown 
by A. J. Pegg) gave a pleasing and polished performance, the 
whisper of its Proteus power calling attention once again to the 
exceptional quietness of this thoroughbred airliner. Next came 
a contrast once more as the big light-green de Havilland 110 
took the air, the long flowing lines of its tail making a par 
ticularly dramatic impression. The silver Canberra B.2 took off 
next, followed by Mike Lithgow in the blue Swift, its reheat 
Avon thundering fiercely. 

Brilliant loops and rolls were features of the Canberra’s dis 
play, preceding the take-off of the colourful Avro delta family 
The white Olympus-Vulcan first lunged steeply and noisily 
upward, followed in order by the Sapphire-Vulcan, the blue 
707B, the silver 707C and the 707As, one orange and the other 
red. Flying the deltas were, respectively, Roly Falk, S/L. Wales, 
F/L. Burton, S/L. Potocki, F/L. Hough and S/L. Murley 

A masterly but restrained low-altitude performance by the 
D.H.110, ending in a low-speed pass, was followed by the appear- 
ance of one of this year’s really new shapes in the air—that of 
the Short S.B.6 Seamew. A steep take-off was followed by a 
slow run and a series of steep turns, showing well the unique 
fuselage shape, generous wing area and large flaps of this “utility” 
machine 

Two more trails high in the sky then indicated the appearance 
of Lithgow in the blue F.4 Swift, accompanied by Morgan in the 
so-called F.3. Formation supersonics was apparently the inten- 
tion. After a long pause the two machines could be seen crossing 
the airfield, evidently having made their dives, but the sonic bangs 
were not heard at Farnborough. A low-altitude demonstration of 
the blue F.4 machine was then given by Lithgow, including another 
form of bang, as he switched the afterburner in on one particularly 
low run 

Thrilling to the imagination was the sight of the final act in the 
afternoon’s show. Towards the airfield from Laffan’s Plain came 
a new type of formation—a delta formed by deltas. In the lead 
was the large white Olympus-Vulcan, in an impeccable vee for 
mation were poised the attendant silver, red, blue and orange 
707s, and in the box was the Sapphire-Vulcan that by itself had 
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Roils-Royce’s superb Avon RA.14 (left) is known to be capable of thrusts considerably in excess of its type-test figure of 9,500 !b without reheat. 
Similarly excellent engineering was evident on Napier’s Nomad NNm.6 (right) which can also offer unparalleled efficiency in its class. Both engines 
were on view for the first time. 


THE CURTAIN RISES... 


stolen the show just one year ago. Again the show had been 
stolen——this time by six of the dart-like shapes 

‘Twe further runs were made by the willowy, shapely Vulcans 
and the rakish smaller machines, this time in line astern. The 
high-poised and stalky appearance of the Vulcans’ landing 
heightened the dramatic effect as the curtain came down on the 
day’s programme. From the Monday display were missing the 
Viscount, the Comet 2, the Gannet, the Princess and the Valiant; 
nevertheless, we had enjoyed an inspiring show. With the prospect 
of appearances later in the week by Neville Duke in the record 
breaking Hunter, in addition to the above machines, there remained 
little doubt that this year’s display would be fully as memorable 
as its predecessors 


STATIC SHOW: A FIRST INSPECTION 

‘UIDED missiles remain the chief topic of interest in the 

static show, but unfortunately the Ministry of Supply, 
under whose cgis ali such development is undertaken, do not 
show an actual guided weapon or test-vehicle on their stand 
On the other hand, a most interesting ciné film is to seen 
recording a number of test-vehicle launchings from a Ministry 
of Supply range. These films are taken with a telephoto lens, 
and the first 30 seconds of flight can be followed closely, the 
booster rockets falling away cleanly in every case. Also on the 
M.o.S, stand is an instructive display panel which describes a 
typical telemetering system with which the various test measure- 
ments required can be transmitted from the weapon and relayed 
to the ground 

Armstrong Whitworth were early in the field of guided weapons 
and rocket test-vehicles, and on their stand is a fearsome-looking 
object which is labelled “an early guided missile test-vehicle.” 
It is a large cylindrical body, needle-nosed, and stabilized by 
eight delta-shaped fins arranged cruciform fashion, four being 
larger and mounted at the rear. It is given initial acceleration on 
the launching ramp by eight solid-fuel rockets arranged in four 
pairs around the body, the nose of each pair being so shaped as 
to ensure that aerodynamic forces would blow the empty casings 
away at the end of the boost phase. 

Bristol, who last year displayed one of their first ramjet test 
vehicles, this year exhibited a range of transducers, entirely of 
their own development and manufacture. Transducers convert 
a pressure, or other physical parameter, into an electrical signal 
which can then be telemetered to the ground station. The Bristol 
units have negligible response to acceleration, shock and vibration, 
and have small temperature-errors. They are extensively used in 
the company’s guided-weapons work 

Fairey show a collection of vertical take-off models, including 
one very highly swept rakish design of high fineness ratio, pre- 
sumably rocket propelled and with boosters mounted under the 
belly. ‘This appears to be for a pilotless-aircraft project. 

Among the engines, pride of place must surely be accorded 
the Rolls-Royce Avon RA.14, which must be unbeatable for 
economy, power and compactness. It is rather longer than earlier 
Avons, but its diameter has nevertheless been reduced, perhaps 
owing to the adoption of what appears to be an annular com- 
bustion chamber. The engine shown on the stand in excellent 
display form is seen to be mounted in the airframe by new four- 
point attachments around the upper part of the compressor. On 
the other hand, most accessories are mounted on the lower part 
of the engine, so this unit may be intended for installation in a 
wing. The RA.14 is clearly de-iced by hot air tapped from the 
rear of the compressor and controlled by Teddington valves. 


Armstrong Siddeley’s test vehicle (above) was painted black, white and 

yellow, with vermilion booster rockets. Below it is a Fairey group: 

(from the left) an unnamed vehicle, the F.D.1, the Stooge and a V.T.O. 
rocket aircroft. 


Also shown by Rolls-Royce is a reheat jet-pipe for the RA.7R, 
but this appears without the fuel-injection nozzles and baffles, 
whose position can only be surmised. (Interested parties may, 
however, examine an actual RA.7R installation by looking 
in the orifice of the Swift F.4.) Rolls-Royce proudly claim the 
excellent total of 2,300,000 hours flown with their gas turbines 
This is 1,300,000 up on the total last year, and includes 80,000 
hours of Avon time. 

Napiers show a good-looking Eland fully sectioned to display 
a rigid front casing, and a very neat compressor, the aluminium 
bronze blading of which becomes incredibly small and delicate 
in the high-pressure rows. The new single-shaft Nomad 6 is 
on view for the first time, and this engine is 43in shorter and 
600 Ib lighter than the earlier Nomad shown last year, although 
the performance has been considerably improved. Nomad de- 
velopment is, we hear, going very well 

On the de Havilland stand is a display model of the Super 
Sprite; it is seen to be of singularly small diameter and straight- 
forward design 

Alvis have prepared in their own factory a display-finished 
Leonides Major, and although this is unsectioned it gives an 
excellent idea of the small diameter and neatness of this modern 
power plant, the diameter being, in fact, even less than that of 
the single-row Leonides. 

On the Fairey stand are two unheralded “power-plants” for 
helicopter rotor propulsion. We understand that both these 
units have been tested in the Gyrodyne or in static rigs. One 
is a rotor-tip-drive pulsejet, with a diameter of something like 
3in throughout the constant-diameter tail-pipe, and a grille at 
the intake. With a weight of 8} Ib this unit provides 25 Ib thrust. 
The other unit is rather larger and of bigger diameter, namely, 
4in at the orifice and perhaps double that half-way along. This 
is termed a “pressure-jet,” in which compressed air fed through 
the hollow rotor-blade is supplied with a fuel spray and ignited 
at the tips of the rotors. It weighs 27; lb and provides 600 Ib 
thrust. No doubt this pressure-jet is related to the Rotodyne. 

New methods of construction are everywhere in evidence. 
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Thoroughly sectioned this year, the 3,000 h.p. Napier Eland turboprop is causing marked interest; already it is scheduled to power both fixed 


and rotary wing aircraft 


The D.H. Super Sprite (right), a take-off-assisting rocket for V-bombers, has bigger tanks than the original Sprite and also 


draws hydrocarbon fuel from the main aircraft tanks 


Glass-cloth appears to be exceptionally popular and is, for 
example, seen applied to the manufacture of a very large ventral 
fuel tank shown by Short Bros. This material, we understand, 
is not prone to corrosion troubles and in such an application 
results in a rigid and light tank well able to stand up to storage 
in tropical climates. Glass-cloth elements are used by Vokes 
in a number of new patterns of filter, and phenolic-asbestos high- 
pressure mouldings are shown by Bristol as a high-speed test 
wing and as a very streamlined fuel tank, presumably for wing- 
tp mounting. Glass-fibre laminates are made by Hordern 
Richmond as drill and rivet jigs, and Thermo-Plastics, Ltd., have 
on view numerous dielectric nose caps for fighters 

The A.S.T. high-speed target glider is known to feature a 
“foam-filled” structure, the filling being Sebalkyd resin manufac 
tured by British Resin Products, Ltd. Armstrong Whitworth 
continue to show excellent specimens of integral construction 
machined from solid metal! billets, and Handley Page have pro- 
duced a most interesting type of structure for the H.P.R.3 
transport. A half-scale wing section of the H.P.R.3 shows the 
corrugated sandwich method adopted. The outer skin of the 
wing is spot welded to a corrugated core to which the inner 
skin is then attached with “Pop” rivets. The H.P.R.3 wing is 
claimed to be very rigid and light, to have a mirror finish and to 
facilitate tankage installation. The wing section shown has thermal 
anti-icing along the leading edge and a high-efficiency double- 
slotted flap. 

Among the thousands of components on view, Dowty have 
two new undercarriage legs, those for the Javelin and Hunter 
Both units are fully sectioned, and, as we stated on September 
4th, the efficiency of the Hunter leg at least is over 90 per cent 

In the outdoor exhibition a section of Victor wing is shown by 
Electro Hydraulics, with their bogie undercarriage retracting into 
it. Bearing in mind the great load-carrying capacity of this 
undercarriage, it looks incredibly small. Boulton Paul have a 
new variable-ratio powered flying control demonstration rig 
with built-in electric trimming. This is exceptionally neat and 
will be discussed further in our next issue. Also shown by 


Boulton Paul is the long-stroke tailwheel leg prepared for the 
Sea Balliol T.21; this is a double-extension unit with two air- 
springing and oleo-damped legs mounted concentrically. The 
method saves weight, because of the small forgings employed, 
and allows a long stroke in a compact unit. 

On the Lucas-Rotax stand are a number of very neat and 
well finished sectioned accessories, including all types of com 
bustion and fuel-system equipment and electrical machinery 
of impressive power. 

DUKE’S MAGNIFICENT RECORD 
[F anything more than sunshine and blue skies was needed to 
give a perfect round-off to the opening day of the Show, it was 
the news that S/L. Neville Duke, D.S.O., O.B.E., D.F.C., A.F.C, 
had brought the World Speed Record back to Britain after a 
lapse of six years. The speed—a mean of four runs, two in 
each direction—over the three-kilometre course established off 
the coast near Litthethampton, Sussex, was announced by the 
Royal Aero Club as 1171 km/hr (727.6 m.p.h.). Showing remark 
able consistency in each pair, the individual runs were as follows 
km/hr m.p.h 
1153.4 716.7 
1189.0 738.8 
1153.1 716.5 
1188.7 738.6 

The figures are, of course, subject to F.A.1. confirmation before 
they can officially rank for record. 

Duke was flying the first prototype Hawker Hunter, powered 
by a Rolls-Royce Avon engine using afterburning; the airframe, 
painted red, was modified by a pointed nose and by a curved 
fairing over the existing windscreen. He went out at 2.30 p.m 
but found a 15 kt wind and bumpy conditions; a second try, at 
6 p.m., brought success 

This was after an earlier attempt—on the previous Tuesday 
when, as we recorded last week, ill-luck with the landing-gear 
caused a postponement. Much as everyone may have wished for 
success at a single attempt, the delays detract in no way from 
Duke’s fine achievement. The landing-gear hold-up meant that 
the pilot had to wait patiently through several maddening days 
of fine warm weather, at least one of which would have been 
ideal for the attainment of maximum speed. 

It is unlikely that those who first laid down the regulations for 
world speed records foresaw the tume when the stipulated | per 
cent margin would entail an increase of more than 7 m.p.h. over 
the previous record. The Hunter’s mean speed of 727.6 m.p.h 
was more than 111] m.p.h. faster than that of the previous British 
record-holder, G/C. Donaldson, with the Meteor, in 1946 
America has regularly increased the figures by tens and twenties 
in the intervening years 

We offer our heartiest congratulations to Neville Duke (it is 
the man, not the machine, to whom the record is officially 
credited) on his fine and courageous record flights, and to the 
designers of the sleek and beautiful Hawker aircratt which he flew 
May this be one of many achievements and successes for Neville, 
his company, industry and country 


THE SHOW DINNER 


j HE customary Flying Display Dinner was held on the even 
ing of the first day of the Show, at the Dorchester Hotel 


London. Mr. Hugh Burroughes, F.R.Ae.S., president of the 
S.B.A.C., proposed the toast of “The Guests,” and the reply was 
made by the guest of honour, Mr. Gordon McGregor, O.B.I 
D.F.C., president of Trans-Canada Air Lines and president-elect 
of L.A.T.A. A report of the speeches will be given next week 


The Handley Page model (top) is of the production Victor B.1 which, 

compared with the prototype, is generally cleaned-up with a slightly 

longer nose and new tail. Below it is the eagerly awaited Leonides 

Major, first shown this year and scheduled to power such aircraft as 
the Westland $.55, Bristol 173 Mk. 3 and Percival Pembroke 
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FAST, HIGH AND FAR: The photograph at left 
shows the Vickers-Supermarine Swift F.4 
which broke the London-Paris and return 
records. It now has only two wing fences, and 
appeared in a_ highly-polished pale-blue 
finish. The English Electric Canberra is the 
Olympus-powered test-bed which recently 
broke the world altitude record. Below, the 
Avro Shackleton 2 is seen complete with nose 
and dorsal 20 mm turrets, retracted radome 
and a large yellow-painted metal lifeboat. 
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“Flight’’ photographs 











LARGE, LONG AND NEW: (Above) This view 
of the Centaurus-powered Blackburn Beverley 
in R.A.F. markings was taken near 
Farnborough from a C-119 Packet. Large 
spinners are fitted. Vickers-Armstrongs’ new 
Pathfinder Valiant (centre) is finished in 
mirror-like black. It differs from the B.1 in 
the fuselage, which is ‘‘stretched’’ between 
cockpit and wing leading-edge, and in a new 
rearward-retracting bogie undercarriage. The 
new Boulton Paul P.111 has squared wingtips 
and pointed fin, numerous pressure heads, 
yaw-meter and venturi and is painted a 
brilliant yellow with black anti-dazzle panel 
and cheat-line 
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(2) “Tim” Wood (3) “Dickie” Mancus 


Boulton Paul 
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(29) “Geoff” Worral (30) “Bill” Bedford (31) Frank Bullen 


Rolls-Royce 
(37) H. N. D. Bailey 
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(36) J.H. Heyworth (38) “Jim” Heyworth 
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(4) “Ben” Gunn (10) Peter Bugge (11) Derek Taylor 


de Havilland 


THE MEN AT 


URING the course of each afternoon’s flying programme 
at Farnborough, and indeed on many other occasions 
during the year, thousands must wonder what manner 
of man is up there at the controls, and what may be his thoughts 
and feelings. Such questions could never be fully or adequately 
answered for the multitudes who will thrill to the daily evolu- 
tions of some forty different types of aircraft taking part in the 
S.B.A.C. Display. But many watchers below will like to glance 
at these portraits as the pilots’ names and those of their aircraft 
are announced, and perhaps provide in their own minds a 
personality to suit the features and the individual flying demon- 
strations which they see. 
Though among the world’s finest, these pilots would never- 
theless make no claim to being supermen. Rather does their 
mettle comprise an unusual combination of opposites—dash 


ie, 
i 
(28) “Bill” Waterton 


(32) Neville Duke (33) Frank Murphy 


Saunders-Roe 
(39) Geoffrey Tyson (40) J. J. M. Jeffery 


neha torenambircetitane nite 





(12) “Dickie” Blyth (13) “Chris” Capper (14) George Thornton (15) John Wilson (16) Peter Bois (17) John Cunningham 
de Havilland 


THE CONTROLS 


with restraint; coolness in the heat of a moment; patience with 
a keen sense of urgency; the scientific mind and methodical t 
approach with the fitness and opportunism of the matador. 
Above all they must have courage, determination and endurance 
—guts, in fact—for upon the quality and conscientiousness (21) Gordon Slade (22) H. G. Hazelden 
of the test pilot in exploring every part of the performance Fairey Handley Page 
and handling of a prototype may depend the lives of many 
others who will fly and ride in the production machines 
which follow. 
We would also pay a tribute to the flight observers and other 
aircrewmen who play an essential part during the flight-testing 
and development of so many new aircraft. 
On these pages the test pilots are grouped according to their 
companies—though not in order of seniority; overleaf are 


printed additional brief notes about them 
(18) “Bea” Beamont (19) “Johnnie” Squier (20) Peter Hillwood 
English Flectric 


(41) N. J. Capper (42) Tom Brooke-Smith (43) “Wally” Runciman (44) Derrick Colvin (45) Jack Frazer Fay 
Scottish Aviation Short Westland 


(47) Howard Murley (48) “Kent” Hough (51) “Les” Colquhoun (52) “Dave” Morgan (53) “Chunky” Horne (54) “Mike” Lithgow 
Ministry of Supply Vickers-Armetrongs and Supermarine 
(49) “Spud” Potocki (30) “Johnnie” Burton (38) “Jock” Bryce (56) Brian Trubshaw (57) “Scotty” Sloan ($8) “Dickie” Rymer 
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THE MEN AT 


(1) Ranald Porteous has been chief test pilot 
of Auster Aircraft, Ltd., since 1948. His 
Aiglet Trainer demonstration will include 
his own “avalanche” manceuvre. He is 
married and in his thirties. 

(2) H. “Tim” Wood brings the experience of 
an old-timer into his Beverley demonstra- 
tion. He is Blackburn and General Air- 
craft’s chief test pilot and has been flying 
since 1925 lim” has seven children 

(3) R. B. Mancus joined Boulton Paul in 
1949 after ten years’ flying with the Navy, 
including a course at E.T.P.S. and three 

years’ experimental test flying at the R.A.E 

(4) A. E. “Ben” Gunn, chief test pilot of 
Boulton Paul, joined that company in 1949 
after three years at Boscombe and _ the 
E.T.P.S. course. There is one little Ben. 

(S) E. H. Statham has been with Bristols 
since 1940. He learned to fly at the Herts 
and Essex Club and was co-pilot of the 
Brabazon reserve flight-test crew. 

(6) C. T. D. “Sex” Hosegood was appointed 
Bristol’s chief helicopter test pilot in 
1951. He flew with the Navy during the 
war and took a course of specialized heli- 
copter flying in the U.S 

(7) Peter Wilson learned to fly in the Army. 
In 1949 he became an Army helicopter test 
pilot and was stationed at Beaulieu and 
Boscombe. He joined Bristol in 1952. 

(8) Walter Gibb, D.S.O., D.F.C., became the 
holder of the world altitude record last May 
when he took the Olympus-Canberra up to 
63,668ft. At one time C.O. of No. 239 
Squadron, W/C. Gibb returned to Bristols 
after demobilization and was appointed 
assistant chief test pilot in January. 

(9) A. J. “Bill” Pegg, O.B.E., became chief 
test pilot of the Bristol company in 1947 
having been assistant chief test pilot for the 
previous twelve years. He learned to fly with 
the R.A.F. in 1925. Both the Brabazon and 
the Britannia first flew with Bill Pegg at the 
controls 

(10) Peter Bugge was born in Kristiansund, 
Norway. He joined the Norwegian Air 
Force in 1939 and escaped after the German 
invasion to fly with the R.A.F. in 1941. He 
flew with Swedish Air Lines after the war 
and joined de Havillands in 1949. A Comet 
pilot, he is now British and married. 

(11) Derek Taylor has been a demonstration 
pilot with de Havillands since 1948. He 
served with the R.A.F., and flies the Heron 
in the Display 

(12) R. L. C. Blyth, D.S.O., D.F.C., tested 
Vampires with the English Electric com- 
pany for two years after demobilization from 
the R.A.F. He joined de Havillands in 
1947 as sales and liaison pilot with the 
R.A.F. He will demonstrate the Beaver 2 

(13) A. C. “Chris” Capper is a recent addition 
to de Havillands’ test pilots. A married man, 
he learned to fly with the R.A.F., was at 
the E.T.P.S. in 1948, and spent three years 
with the Aero Flight at Farnborough. He 
will fly the 110 

(14) George F. Thornton, D.F.C., experimental 
test pilot, did his R.A.F. flying training in 
the U.S.A. He served with 2nd T.A.F. and 
then with No. 208 Squadron in Palestine, 
and joined de Havillands in December, 1949. 

(15) J. W. Wilson, assistant chief experimental 
test pilot is married, and in his early thirties. 
He will fly the D.H.110. He served with 
the R.A.F. during the war and was at the 
Central Fighter Establishment in 1947. He 
joined de Havillands in 1948. 

(16) Peter Bois, D.F.C., flew with Bomber and 
Transport Commands during the war. He 
joined S.A.S. in April 1946, and de Havil- 
lands in February 1950. A family man in 
his thirties, he is a pilot of the Comet 2 

(17) John Cunningham, D.S.O. and two Bars, 
O.B.E., D.F.C. and Bar, D.L., needs little 
introduction. He learned to fly in 1935 with 
the R.Aux.A.F. and during the war was one 
of the R.A.F.’s most successful day and night 
fighter pilots. He returned to de Havillands 
after demobilization, was appointed chief 
test pilot in succession to Geoffrey de Havil 
land, in October 1946. John Cunningham is 
unmarried. He took the Comet and other 
D.H. prototypes on their first flights. 

(18) Rowland “Bea” Beamont, D.S.O. ae 
Bar, D.F.C. and Bar, D.F.C. (U.S.A.), i 
chief test pilot of English Electric having 
joined the company in 194 “Bea” is 
joint holder with Hillwood and Watson of 
the Britannia Trophy for the Canberra 
Adantic record flights 

(19) J. W. C. Squier flew with Fighter and 
Maintenance Commands during the war. He 
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joined English Electric in 1946 as chief pro- 
duction test pilot. 

(20) Peter Hillwood, D.F.C., flew Hurrican 
and Spitfires in Fighter Command, and was 
seconded to M.o.S. in 1945 He joined 
English Electric in 1949. 

(21) R. Gordon Slade has been chief test 
pilot of Fairey Aviation since 1946. He was 
commissioned in the R.A.F. in 1933 and 
began test flying at Martlesham Heath and 
Boscombe Down 

(22) H. G. Hazelden, D.F.C. and Bar, has 
been chief test pilot, Handley Page, Ltd., 
since 1947, He piloted the Hermes and the 
Victor on their maiden flights. He was in 
Bomber Command and, after instructing for 
two years, took an E.T.P.S. course. 

(23) “Johnnie” Baker joined A. V. Roe in 
1948. He served with the R.A.F. and from 
1944 until 1948 was at Boscombe Down. He 
is married and has three children. 

(24) R. J. “Roly” Falk, O.B.E., A.F.C. and 
Bar, has more delta-type hours than any- 
body else. He began delta test-flying for 
Avros in September, 1950, and piloted the 
Vulcan on its maiden flight. Married, with 
one child, he is 38 years old. 

(25) Jack B. Wales, O.B.E., D.F.C., T.D., is 
flying the first prototype Vulcan in the Dis- 
play. He served with the R.A.F. and holds 
the rank of squadron leader. He joined 
Avro as production test pilot in 1946. He 
is married, with two children. 

(26) James Cooksey joined Glosters in 1947 
and is now chief production test pilot. In 
May, 1950, he broke the 1,000 km closed- 
circuit record in a Meteor 8. Cooksey is 
married and has two children. 

(27) Brian Smith is 30, married and has two 
children. A development and production 
test-pilot, he joined Glosters 24 years ago. 
He served with the R.A.F. and R.Aux.A.F. 
from 1942 to 195] 

(28) W. A. “Bill” Waterton, G.M., A.F.C. 
and Bar, was born in Edmonston, Canada, in 
1916 and he is not married. He flew in the 
Battle of Britain and after the war was posted 
to the High Speed Flight, Tangmere. He 
is demonstrating the Gloster Javelin. 

(29) “Geoff” Worral served with the R.A.F. 
from 1941 to 1948 and joined Glosters in 
1950. He is 30 and married, with one child. 

(30) “Bill” Bedford, A.F.C., is demonstrating 
the Hunter Mk 2. He is 32, married, with 
two children, and joined Hawkers in 1951. 
He has served with the R.A.F. for 11 years 
and was an instructor at the E.T.P.S. and 
an M.o.S. Aero Flight test pilot. He holds 
seven gliding records. 

(31) Frank Bullen, who flew Spitfires and 
Mustangs in Fighter Command during the 
war, joined Blackburns in 1946 and Hawkers 
in 1949. He is demonstrating the pro- 
duction Hunter (Avon) and Sea Hawk. 
Married, he has one child. 

(32) Neville Duke, D.S.O., O.B.E., D.F.C. and 
two Bars, A.F.C., Czech M.C., is one of the 
best known test pilots in the country. After 
a distinguished war-time service with the 

.A.F, he joined the High Speed Flight in 
1946 and later was at the E.T.P.S. and Bos- 
combe Down. He became chief test pilot 
of Hawkers in 1951, having been with the 
pany since 1948. He is flying the first proto- 
type Hunter with Avon engine and reheat. 

(33) Frank Murphy, D.F.C., is 36 years old, 
married, with two children. He served with 
Fighter Command, and joined Hawkers in 
1944 as a rest-period from operational flying. 
He is demonstrating the Hunter and Sea 
Hawk 

(34) R. G. “Dickie” Wheldon, chief test pilot 
of Percivals, joined the company in 1947 and 
is demonstrating the Provost. He flew 
Blenheims at the beginning of the war. He 
is married and has one boy. 

(35) “Joe” F. Arnold has been a test pilot with 
Percivals since 1948. He is married, with 
three daughters. During the war he was a 
flying instructor. He demonstrates the 
Pembroke 

(36) J. H. Heyworth, A.F.C., elder brother to 

“Jim,” is chief test pilot of Rolls-Royce. He 
did more of the early jet and turboprop flying 
in this country than any other pilot and for 
this was awarded his A.F.C. He joined 
Rolls-Royce in 1936, and is married. 

(37) H. N. D. Bailey, B.Sc., Rolls-Royce’s 
assistant chief test pilot, joined the company 
before the war, flew fighters in the Battle of 
Britain and was recalled to the company in 
1942. He is married. 

(38) A. J. “Jim” Heyworth, D.F.C. and Bar, 
is the younger Heyworth brother and is 
married. He joined the R.A.F. on his 18th 
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birthday, and Rolls-Royce in 1944. Recently 
he has frequently taken the Avon-Canberra 
to heights of over 60,000ft. 

(39) Geoffrey Tyson, an outstanding demon- 
stration pilot and chief test pilot of Saunders- 
Roe, Ltd., since 1946, will fly the Princess 
flying-boat. From 1933 to 1935 he was 
acrobatic pilot with Sir Alan Cobham’s air 
circus. He has carried out all the test flights 
on the Princess. 

(40) J. J. M. Jeffery is one of Saunders-Roe’s 
helicopter test pilots. He joined the com- 
pany in 1950 straight from the Service. He 
is demonstrating the Skeeter. 

(41) N. J. Capper, A.F.C., is chief test pilot of 
Scottish Aviation and this week he is demon- 
strating the Pioneer C.C. Mk 1. He served 
with the R.A.F. from 1929 to 1934 and from 
1939 to 1944. 

(42) W. T. Brooke-Smith is chief test pilot 
of Short Bros. and Harland, Ltd. He 
learned to fly at Brooklands in 1935 and 
took an E.T.P.S. course in 1947. He is 
demonstrating the S.B.5 at Farnborough. 

(43) W. J. Runciman, A.F.C., D.F.M., served 
in the R.N.Z.A.F. and R.A.F. He joined 
Shorts in 1952 as a test pilot. He is handling 
the Seamew (S.B.6). Wally took the 
E.T.P.S. course. He is married and has three 
children. 

(44) Derrick Colvin, D.F.C., a test pilot with 
Westlands since 1949, joined the R.A.F. in 
1940 and on leaving became an airline pilot 
and helicopter instructor. He is at the con- 
trols of the Sikorsky S.5 

(45) Jack Frazer served in the R.A.A.F., 
doing 24 years test work with their Research 
Unit, including a year at Woomera Rocket 
Range flying high-altitude aircraft and heli- 
copters. He joined Westlands this year. 

(46) John Fay has been a helicopter pilot since 
1944. He joined Westlands from B.E.A. in 
April, 1952, after being with the Corpora- 
ution from 1944. He is an ex-Navy pilot. 

(47) H. T. Murley, D.F.C., A.F.C., is a squad- 
ron leader and flight commander of Aero- 
dynamics Flight at the Royal Aircraft Estab- 
lishment. Previously he was with S.M.E. 
Flight 

(48) J. K. Hough, A.F.C., was winner of the 
McKenna Trophy on the 1951 E.T.P.S. 
course. He had previously been a C.F.S. 
instructor. 

(49) W. J. “Spud” Potocki, D.F.C., of Polish 
origin, was on the same E.T.P.S. course as 
Hough, and was runner-up for the McKenna 
Trophy. 

(50) J. E. Burton, now nearing the end of his 
tour with Aero Flight, took the E.T.P.S. 
course in 1950 and had previously been with 
C.F.E. He is married, with a family. 

(51) “Les” R. Colquhoun, G.M., D.F.C., 
D.F.M., is 29, married, and has three 
daughters. From R.A.F. he was seconded 
to Vickers-Supermarine and joined the 
company as test pilot. He was appointed 
senior production test pilot in 1951. He 
was awarded the G.M. in August, 1950, for 
landing an Attacker with one wing folded. 

($2) “Dave” Morgan was a lieutenant in _ 
Fleet Air Arm. He went to the E.T.P.S, i 
1948 and is also a qualified helicopter vilot. 
He left the Navy in 1950 to join Vickers 
Supermarine as an experimental test pilot. 
“Dave” is 29, married, with two daughters. 

($3) “Chunky” Horn is a regular Supermarine 
pilot, now production-testing Swifts with 
colleague “Pee-Wee” Judge. 

(54) “Mike” J. Lithgow set up the 100 km 
closed-circuit record in an Attacker, and 
holds the London-Paris, Paris-London 
record in the Swift. 33 years old, he served 
with the Navy, has been at Boscombe and 
E.T.P.S. He joined Supermarine in 1945 
and succeeded Jeffrey Quill as chief test 
pilot in 1948. 

(55) G. R. “Jock” Bryce is Vickers-Arm- 
strongs’ chief test pilot. He joined the com- 
pany in 1946 and received his present 
appointment in 1951. He served with Coastal 
and Transpert Commands. He is 32. 

(56) E. Brian Trubshaw, M.V.O., joined 
Vickers-Armstrongs in May, 1950, and is 
deputy chief test pilot. He was a pilot of 
the King’s Flight of Vikings from August, 
1946, to December, 1948. He was on the 
staff of the Empire Flying School, and 
R.A.F. Flying School, Manby. 

($7) S. N. “Scotty” Sloan, M.V.O., D.F.C., 
C.G.M., was a flight lieutenant in Bomber 
Command and a captain in the King’s Flight. 
He joined Vickers-Armstrongs in 1951. 

(58) R. “Dickie” Rymer recently joined 
Vickers-Armstrongs’ test pilots. Previously 
he had been a senior captain with B.E.A. 
and the first airline pilot to hold a turbo- 
prop endorsement. In the war he served 
with Coastal Command and as an instructor. 





| HE Royal Navy, which has to maintain sea communications, 


regards counter-measures to the submarine threat 

as of first importance. Much of the new anti-submarine 
equipment is specialised, and demands unique capabilities 
and characteristics from the aircraft employed. 

To cover this feature of defence the Fairey Gannct is in 
super-priority production, and has also been ordered 


for the Royal Australian Navy. 
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Twenty years of close association between 

Hamilton Standard and its licensee, de 

Havilland Propellers Ltd., have given 

aviation the advantages of a_ technical 

leadership unmatched anywhere in the world. 
In peace and war this engineering strength 


fortified by propeller service wherever 


man flies, has proved of utmost value. 
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POD PROS and CONS 


Some Reflections on American and 


jet aircraft were installed approximately in the same 

manner as piston engines have been for more than 25 years 
—namely, in nacelles projecting forward of the wing leading- 
edge. Typical examples of such aircraft are the Arado 234, 
the Avro Tudor 8, and the North American B-45 Tornado. 
By 1950, however, designers on both sides of the Atlantic 
had realized that the turbojet was a much more flexible type 
of power plant than the piston engine, and that it could be 
disposed within the airframe in any of a number of places. 
Even at this early date, Great Britain had begun to “bury” 
the engines within the roots of the wing (de Havilland Comet 
and Vickers Valiant) while America, with the Boeing B-47, 
had begun to favour a former German school of thought 
in which the engines are mounted in separate nacelles carried 
several feet away from the wing on streamlined struts. 

At this time neither layout was studied in any great detail by 
the opposition school, but there are indications that such is no 
longer the case. This has largely been brought about by the 
intense competition engendered by the de Havilland Comet which 
has emerged as the first serious competitor to challenge American 
airliner manufacturers since the war. There is no doubt that be- 
fore the United States gives up any of her aircraft markets she 
will play every card she has. 

Some of these cards are very strong. Boeing, of course, have 
great experience with high-speed bombers, Lockheed, Douglas 
and Convair enjoy world-wide prestige as builders of transporis, 
and, above all, America as a nation enjoys a unique position as the 
most industrially powerful country in the world, and one whose 
influence is felt in almost every town on earth. 

On the other hand, none of these cards appears to be an ace 
of the type which we can produce when we point out that, alone 
among the nations, we have designed, built, flown and operated 
on scheduled services, both turbojet and turboprop airliners 
which are making money for their owners. 

Against this background of intense competition, it is of 
absorbing interest to note the views expressed in two papers read 
before the S.A.E. National Aeronautic Meeting in America 
earlier this year, one by Mr. George Schairer, of Boeings, and 
the other by Mr. B. T. Salmon, of Convair. Both these lectures 
were vindications of the podded turbojet policy as practised by 
the authors’ companies. 

Both Mr. Schairer and Mr. Salmon are experienced and 


| T was, perhaps, natural that the engines in the first multi- 
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British Engine-installation Methods 


THIS article contrasts the two basic layouts around which most modern 
bombers and airliners are being designed. The opinions expressed are 
those of the author, and not necessarily of any particular British 
designers. In the “Flight” drawing above, the Vulcan, B-47B, Victor, 
Valiant and Comet 1 are all shown to approximately the same scale. 


responsible engineers and we have no doubt that they prepared 
their papers diligently in the intention that they would be honest 
summaries of the factors underlying their adherence to the 
podded layout. But it can be said that, possibly through 
ignorance of all the facts, or possibly through enthusiasm, the 
picture as presented in these lectures does not reflect all that 
can be said for and against both sides. The object of this article 
is to achieve this aim without acrimony and, if it is possible, 
without showing any bias towards one side or the other 

At the moment, a buried engine in America or a pod in this 
country might almost be looked upon as traitorous; that this con 
dition is unhealthy we have no doubt, and the more one can air 
views for and against, the less can national prejudice influence 
a designer’s choice. 

In the beginning of any aircraft design, the team responsible 
have a rough idea of the eventual all-up weight. Armed with 
this vital estimate, they can proceed to calculate the approximate 
size of wing required for a given performance in speed, altitude 
and stalling speed. It is as early as this that British and 
American designers of fast, large aircraft begin to take different 
roads. 

In the United States, wing loadings approaching 100 Ib/sq ft 
are becoming common, and the resulting penalties—a stalling 
speed over 150 kt and a runway length exceeding 8,000ft—are 
becoming accepted as the natural order of things. In return, the 
American designer can use a small wing of high aspect-ratio 
which, provided the aircraft does not try to fly too high, can give 
good cruising efficiency at quite high Mach numbers The 
philosophy of the British designer keeps the wing loading below 
70 Ib/sq ft (still less for a delta) which means that a far 
more conventional “old-fashioned” wing can be selected. Once 
the designer has chosen which family of wings he is to use, he 
can start with several practice wings and then compromise, 
bearing in mind that most of the requirements are in direct 
conflict with each other when it comes to noting their influence 
upon wing design. 

There is nothing stereotyped about British design, as can be 
seen from the drawing at the head of this article. In each case, 
the designer has chosen the lightest possible wing. Sufficient 
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area has to be chosen if the aircraft is to meet its specification 
in respect of stalling speed, climb and ceiling. Aspect ratio 
rapidly becomes dictated by considerations of weight (which 
militates against high aspect-ratio) and cruising efficiency, which 
demands an aspect-ratio of six or more, unless the wing is of 
the delta family 

The American wing is likely to emerge with an aspect-ratio 
of at least 11. The small chord of the wing results in very small 
depth, even at the wing root if the thickness/chord ratio is to 
permit cruising at Mach numbers of the order of 0.9. This thin, 
long-span wing cannot avoid experiencing very high stresses, 
which in turn result in a very heavy structure that cannot be 
made without heavy tooling for forming, stretching, milling and 
profiling 

The British wing can be made without all this fuss, and is 
thus basically lighter, cheaper and thinner-skinned, and has a 
much bigger chord to give more area in the same span; it is less 
flexible than its American counterpart, but is approximately 
equal in efficiency and in critical Mach number 

Having arrived at the best wing, the British designer then 
proceeds to meet his requirements by—speaking colloquially 
building the aircraft around the wing as best he can. It is 
important to appreciate this procedure, since there is a wide 
spread opinion in the United States that he starts off by burying 
his engines and then designs the wing profile around them, and 
also around the undercarriage and anything else that might be 
left out in the open 

Having designed a suitable wing, the British designer then 
goes on to ensure that the engines and main landing gear would, 
in fact, be capable of stowage within its profile. In the case of 
undercarriages, British doggedness has come to the fore with a 
vengeance, and has produced some excellent engineering. De 
Havillands were the first: they proceeded to design a bogie unit 
employing four 35in tyres folding sideways to lie flat in the 
Comet wing d la Vampire and Dove. The second firm were 
Vickers-Armstrongs who, for the Valiant, produced a novel out 
ward-retracting tandem gear reminiscent of two Liberator legs, 
and employing 50in wheels. Next came the Avro Vulcan, for 
which Dowty developed an excellent bogie with four double-tyred 
wheels folding forward. Admittedly, there is plenty of room in 
the Vulcan’s wing, but this undercarriage could still tuck itself 
away in a wing not much more than half as thick. Finally, 
Electro-Hydraulics have done a magnificent job for the Handley 


Page Victor in fitting an eight-tyred bogie into this very thin, 
complex wing, yet still leaving it capable of supporting the great 


weight of the Victor on ordinary airfields. No undercarriages 
like these have been built elsewhere, and it is no exaggeration 
to say that they have been instrumental in making our modern 
transports and bombers possible 

At this stage, therefore, the British designer has a wing giving 
good characteristics up to Mach 0.9 or thereabouts, but with much 
more room for stowage than in the corresponding American 
structure. It is natural that the engines should be carried well 
inboard, for a number of reasons. Since the Avon, Sapphire and 
Olympus are all of 40in diameter or less, they are all capable of 
being truly buried in the wing of 150,000 Ib aircraft without any 
modification to the wing profile, except for the jet-pipe protruding 
at perhaps 70 per cent chord. In spite of an American claim that 
the increased area of the swept-forward roots of the Valiant and 
and Victor do not contribute significantly to the lift, there is every 
indication that every part of the wing of both these aircraft pulls 
its full share. In fact, it is likely that the large-chord wing roots 
may also improve the junction with the fuselage, especially at high 
Mach numbers. In any case, the wing is not really as thick as it 
looks, since it passes an enormous airflow through the engine 
intakes; furthermore, it 1s not overall thickness but thickness/ 
chord ratio which is the dominant factor 

Continuing with the study of relative performance, it appears 
that both rate and angle of climb are in our favour, on account 
of the considerably lower wing loading used. An interesting 
claim is the beneficial effect of pods at high angles of attack; 
under some conditions, these nacelles are stated to behave in a 
manner rather similar to a leading edge slot in improving the 
airflow over the wing, perhaps because the air drawn in at the 
engine intake may reduce the effective angle of attack 

When cruising, the American should theoretically gain in 
efficiency on account of higher aspect-ratio, and perhaps will have 
a higher lift-coefficient, but the British wing power-plant instal- 
lation will almost certainly have a lower drag. Even more 
important is the fact that the area of the British wing enables 
it to fly much higher than the American for a given angle of 
attack and, in fact, it is known that the B-47 cannot match any of 
our modern bombers for altitude performance. 

Manceuvrability is also likely to favour the buried engine, for 
the American wing poses great problems in stability and control 


The flexibility of the wing of the B-47 and B-52 could introduce 


There is much to commend each of these ‘other ways of doing it’’; 
(top to bottom): Martin XB-51, Saro design study and S.E.210 Caravelle 


severe aileron buzz and even complete control reversal, quite 
apart from causing trouble in mechanical, and other, linkages 
along the span. The British aircraft can, on the other hand, be 
effectively controlled by perfectly standard surfaces without 
suffering from similar troubles. One American claim is that 
the British layout demands a larger tail area, but this does not 
appear to be borne out in practice. It is probably relevant to 
point out that loss of power in an engine mounted far out along 
the wing can lead to severe yawing, /nile both engines can be 
cut on one side of the British aircraft without re-trimming and 
without introducing excessive pedal pressures. Rate of roll is 
also likely to favour the British layout, on the grounds of more 
effective ailerons and a much lower moment of inertia about the 
longitudinal «xis. 

On the other hand, spreading the engines along the span of the 
wing undoubtedly reduces the bending moment at the root of 
the wing and also effectively damps out all but the severest wing 
escillations. The wing of, say, the Valiant is more free to vibrate, 
although it has far more built-in damping by virtue of its basic 
structure 

The approach and landing also appear to favour the buried- 
engine layout, particularly since stalling speed with the larger 
wing area is perhaps less than 70 per cent of that of the corres- 
ponding American aircraft. Both the Valiant and Victor are 
fitted with continuous, large-area, high-efficiency flaps, which are 
extremely effective in increasing lift-coefficient and improving 
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The Alvis Leonides — 550 b.h.p. 9-cylinder 
air-cooled radial engine. Weight complete 
796 Ib. Power / weight ratio 1°45 _ Ib. 
(0°657 kg.) per b.h.p. Overall diameter 
41°5 in. (105 em.). In quantity production 
for the Royal Navy, the Royal Air Force 
and Commercial Operators. 
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The Martin-Baker Mk. 2 fully automatic 
ejection seat is designed to reduce escape 
procedure to the minimum. 

Once ejection is made the sequence of release 
from the seat is fully automatic and no further 
action by the occupant is necessary. 

Every second is vital to the flyers.of high 
speed jet aircraft. 


Martin-Baker AIRCRAFT COMPANY 4IMITED 


NHAM IN ee xX"BR I DG : Mrooe ES EX 








FLIGHT, 11 September 1953 


POD PROS and CONS... 


behaviour on the approach. Admittedly, these flaps are costly 
structures, for they have to be fitted around the jet pipes, but 
their efficiency is not thereby impaired, and may even be 
increased owing to the induced flow pulled through the flaps by 
the efflux from the engines themselves. American designers have 
made strenuous efforts to obtain high lift-coefficients, but the 
travel of their flaps is severely limited by the proximity of the jet 
effluxes. In the eight-jet B-52, for example, the flaps are dis- 
conunued in way of the jets. 

As a direct result of the layout of the B-47, it is imperative that 
both front and rear sets of wheels touch the runway together if 
pitching oscillations are not to develop. This in turn imposes on 
the pilot the necessity of keeping true air speed on the approach 
within something like plus or minus one knot of a value fixed for 
each landing weight, and read off from a chart. This necessity of 
landing at a precise angle of attack is by no means easy, and some- 
what restricts the usefulness of this fine bomber. Furthermore, 
the B-47 is undeniably something of a “hot ship” and needs rather 
more deceleration than its wings and flaps can provide—particu- 
larly since the angle of attack remains very low throughout the 
landing run. On all but the best airfields, therefore, a tail para- 
chute is required in order to maintain brake and tyre life at an 
economic figure. The big-wing/buried-engine bomber, on the 
other hand, can settle quite gently on its bogies over a wide range 
of attitudes and air speeds. Even the Avro Vulcan, the prototype 
of which has no flaps whatever, makes but slight demands in the 
matter of runway length, on account of its low wing-loading and 
considerable air drag over a wide range of landing attitudes 

The relationship of the engines, and their exhaust, to the tail 
is very important. The most pronounced effect is the modifica- 
tion to the local-flow direction, which can seriously alter the 
stability and trim of a multi-engined aircraft at varying throttle 
settings. The only solution is to move the engines up or down, 
or outwards towards the wing-tips. It is quite easy to see what 
method has been adopted in any given case; the Valiant and 
Victor, for example, have high-mounted horizontal tail surfaces, 
while the Boeing bombers have thrust lines well down beneath the 
wing and further from the aircraft centre-line. The Comet is the 
most conventional of all multi-jets; the Vulcan, of course, is once 
more in a class by itself. 


Nacelle Drag 


Interference between a pod and its supporting wing-structure 
can be brought to a very low minimum. In fact, Mr. Schairer has 
claimed that “it is relatively straightforward to mount engines in 
such a way that interference and compressibility effects are negli- 
gible or even favourable at moderate to high lift-coefficients.” It 
seems a fair claim that interference drag should be negligible 
throughout the normal operating conditions of the aircraft. On 
the other hand, this ideal condition may be impossible of attain- 
ment owing to overriding requirements in other spheres. A typical 
figure quoted in America for the total flat-plate drag of podded 
engines is a value of 18 per cent of that for the complete aircraft. 
Even making allowances for the larger wing and possibly inferior 
engine performance of a buried installation, it is likely that the 
drag of the latter will amount to very much less than half this 
value. This improvement should be even nore pronounced as 
speed is increased. There are as yet no exanp!es of a supersonic 
buried installation, and it would be instructive to examine such 
a layout. 

The pod undoubtedly scores in reducing the length of ducting 
through which engine air and exhaust must pass. In fact, a pod 
can be so designed as to permit its contained power plant to have 
intake and exhaust pipes of the optimum configuration. This is 
rarely possible in the case of a buried installation—although it 
may perhaps be attainable in the future if engines continue their 
present trend of becoming ever longer and thinner. But even 
such mighty ducting as is found in the Vulcan is by no means 
the millstone that it might appear. Proper design can reduce 
losses to a very low value, and the fuel consumption required for 
a given thrust, or the thrust available from given r.p.m., can be 
made virtually indistinguishable, for practical purposes, from 
figures recorded with a bare engine on the test-bed, assuming sea- 
level static conditions in each case. 

Ram compression can, in fact, be improved by careful design 
of the entry and intake ducting. That several solutions are possible 
is clearly shown by the variety exhibited by British designers 
The Valiant was originally built with narrow, “letter-box” 
leading-edge slits which were changed to the present configura- 
tion when much more powerful Avons became available. The 
big, plain intakes of the Olympus-Vulcan and Sapphire-Victor 
are carefully designed to feed both engines on each side, the 
ducting bifurcating at a point well inside the wing. Both these 
aircraft have boundary-layer-splitting shoulders at the inboard 
ends of the intakes. The Comet I and II, of course, have a pair 
of simple intakes in the leading edge of each wing which could 


The inner pods of the B-47 each house two General Electric J47-GE-23 
or -25 turbojets. For full inspection, the complete cowling can be 
removed. The stalky outrigger leg retracts forward. 


hardly be simpler, and this layout may be maintained in later 
versions of the Comet. In each case, the governing factor is the 
maintenance of reasonably steady flow in a straight line with the 
minimum pressure drop and without breakaway or turbulence 
at the duct walls. 

Incidentally, we seem to recall that Prof. Messerschmitt fav 
oured engines mounted under the trailing edge, with direct intakes 
at about 50 per cent chord. This might give a lower intake- 
velocity for the same total head. There were, of course, all kinds 
of other pioneering German layouts. 

So much for performance, and Mr. Schairer appears to have 
been quite fair when he said that, on this score, there was little 
to choose between the podded layout and the buried engine. On 
the other hand, we know of several men in this country who are 
convinced that the buried engine can provide better all-round 
performance; yet Mr. Salmon, of Convairs, appears to think that 
an airliner using buried engines would have to accept a penalty 
in cruising speed of from 50 to 75 m.p.h. in comparison with 
a similar design using pods. Direct comparison, of course, is 


impossible until directly comparable aircraft can be built using 


the two systems. 

With the podded engine, all-round accessibility can fairly easily 
be attained, and this is obviously the ideal state for easy main- 
tenance. As such, the pod has an advantage over the buried 
engine, for one can only get at the lower half of the latter, unless 
the engine is removed from the airframe. But the picture is by 
no means as one-sided as American lecturers would have us think; 
and one feels that Mr. Schairer, for one, was not playing quite 
fair when he showed a photograph of a ground engineer's feet 
projecting from the wing-root intake of a Grumman F9F Panther 
fighter as an example of access to a buried engine 

Much depends on the engine itself. We are fortunate in having 
a number of excellent engines specially designed for buried lay- 
outs with the accessories disposed around the lower parts of the 
engine, where they are readily accessible. The engine bays in the 
wings of our latest large turbojet aircraft are covered by big 
access-doors which form part of the wing under-surface. When 
open, these doors reveal the entire body of the engine, and permit 
about 90 per cent of the daily work to be carried out forthwith 
Top access is rare, although it is a feature of the Comet. Day-to- 
day duties, therefore, can be done quite easily with either layout 

Altogether, there is nothing critical about the accessory distri 
bution in a buried engine, and there is far more room around such 
a power plant than there is around a podded engine, as is reflected 
by the ease with which accessories and their associated pipes and 
cables can be distributed. There is no necessity for personnel to 
crawl about in confined spaces, as has been suggested. The single 
pod, in particular, leaves little room for accessories, although the 
twin-engined unit is better in this respect. 

The pod probably scores where a major overhaul has to be 
effected, or where replacement of flame-tubes or blading is re- 
quired. In fact, it could be argued that the frequency with which 
this had to be done with the earlier American axial turbojets was 
the principal reason for the adoption of the pod in the first place 
From a performance viewpoint, it appears likely that a “rough” 
pod or a loose cowling is more likely to occur than is superficial 
damage to a buried engine installation. On the latter, the main 
doors are frequently load-carrying in flight, and can form part of 
the main airframe. Their robustness can, therefore, prove useful 
in preserving their original shape and smoothness under arduous 
service conditions which might damage an unstressed pod 

Furthermore, the pod is rather vulnerable to damage by servic- 
ing platforms or ground vehicles. Injury from stones and other 
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foreign bodies can easily arise if the engine is mounted too close 
to the ground. Although it is a Boeing claim that, in a recent 
test, one of théir engines “did not pick up a candy-wrapper from 
a large, flat board until the board was within 18in of the engine,” 
this might not be a fair claim, for the behaviour of paper on a 
flat surface can be most odd. Matter already in the air, such as 
stones kicked up by another aircraft, can be more serious. On 
marine aircraft, too, water could do a lot of damage. The Martin 
P6M Seamaster, fitted with four Sapphires, is eagerly awaited. 
Chis flying-boat may be the first American buried installation. 

The necessity of keeping the pod well clear of the ground could, 
in fact, rule out the adoption of this layout unless the overall air 
craft configuration permits it. A pod is fairly straightforward on 
a bomber, where the weapons bay has to be placed under the wing 
(always excepting the Vulcan), but the most efficient transport has 
a low wing which will be too close to the ground to permit the 
installation of pods at all. Podded engines on a transport thus 
not only make for a high fuselage or a mid-wing layout, but 
raise the wing, so making refuelling and daily servicing more 
difficult, unless special methods are adopted. Even in the forth- 
coming Boeing transport, in which the wing is mounted between 
the two pressurized decks, the inner pods are no more than 3ft 
from the ground. At this height, the engines can suffer damage 
themselves, and their blast can cause considerable annoyance to 
others on the airfield and, except on good quality concrete, appear 
likely to cause airfield deterioration 
Fuel Tankage 

In the matter of space available for fuel stowage, it is remarkable 
that proponents of both podded and buried layouts are convinced 
that theirs is the correct solution, ‘The American layout can, sur 
prisingly enough, accommodate a considerable quantity of fuel 
entirely within the wing, since the latter is largely free from struc- 
tural discontinuities and houses little apart from control runs, 
piping, operating jacks, de-icing and radio equipment and similar 
comparatively small items, which can be housed within leading or 
trailing edges. With integral tankage, bounded by a wing struc- 
ture machined from continuous slabs, efficient fuel stowage can be 
provided; and it is capable of remaining leak-proof even during 
the considerable flexing which occurs with such a wing 

The B-47 Stratojet carries all its fuel in the fuselage—perhaps 
supplemented by two 1,780-gal under-wing tanks——but the bigger 
B-52 and a nunber of other Amer.can jet aircraft carry most of 
their fuel within the wing. The American argument against the 
British layout is that the latter fills too much of the wing with 
engines and 'tanding gear. But the basic configuration of our 
wings can provide a larger tankage than the American, a'l of it 
housed well outboard, which is genera'ly agreed to be the best 
place. It could also be argued that the British layout reduces the 
length and weight of pipe-runs, and is certainly much better from 
the point of view of controls and piping between the cockpit and 
the power plants 

Both pods and buried engines can be effectively de-iced. It 
could be said that the buried unit is more prone to the collection 
of birds and other such objects, but it is doubtful if there ts a real 
case for the fitting of intake doors, as has been suggested by the 
C.A.A. and other American authorities. ‘The standard 8-47/B-36 
pod is, in fact, fitted with petal-type intake shutters which stop 
the engine from motoring under the influence of ram air when 
switched off, and also reduce drag 

Once a pod has been designed for one engine-type, it can be 
incorporated, as a standard unit, on any of a number of air- 
frames. Changes of engine, to meet increased power require- 
ments, are thus facilitated. But the amount of re-design required 
to fit, say, the Vulcan with three types of British engine is not 
excessive 

Probably the strongest argument advanced in favour of the pod 
is the fact that power plants can be more readily fire-sealed from 
the wing. If an engine fire is experienced in the air, the theory 
is that the engine can be left to burn quite merrily in the know- 
ledge that the conflagration will not spread up the supporting 
strut into the wing. This is probably quite true and we person- 
a'ly know of a number of B-36 and B-47 engine fires which have 
failed to make their way into the interior of the wing. But it 
should not be thought, as Mr. Schairer suggested, that the British 
buried engine is housed in an unventilated bay bounded by thin 
duralumin walls. Once again proper design is the solution, and 
we know that all the companies now building multi-engine jet 
aircraft in this country know that buried engines can be made 
safe. The engine is in fact, cavable of complete iso'ation in a 
fireproof section and, in the extremely unlikely event of an engine 
fire, measures can immediately be taken to ensure that it cannot 
spread outside the sealed engine bay. Surprisingly, the worst 
trouble is dripping fuel which, from a variety of sources, can 
sometimes find its way into other portions of the airframe, there 
to ignite and cause trouble. Here again, forewarned is forearmed, 
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and one or two nasty experiences in the past are probably sufh- 
cient to ensure that loose fuel will no longer cause trouble in our 
buried installations 

In America at least (and this is not intended to be acrimonious) 
the incidence of turbine failure has been considerably higher than 
we have ourselves experienced. So catastrophic can the results 
of such a failure be that it is doubtful if there is very much to 
choose between the two types of installation on this score. B-47 
turbines or compressors have been known to come apart in the 
air, and on at least two of these occasions all three engines on the 
affected side of the aircraft have been knocked out by flying pieces 
of metal. But Boeings have carefully swept their pods forward, 
so that the line of the turbine blading lies just forward of the 
leading edge; loose blading can, therefore, do little harm except 
to the unpressurized part of the fuselage, and any engines or 
under-wing tanks in the neighbourhood. In the case of a buried 
engine, lack of evidence makes comment difficult—although, 
of course, we would not have it otherwise. It does appear, 
however, that one can guard against minor failures, in which 
event the main doors of the wing engine-bay should be more 
capable of standing up to loose material than the thin cowling 
of a pod 

In the case of a crash landing, a study of the probable sequence 
of events leads one to believe that the buried power plant 1s 
likely to be safer than one mounted in a pod. A heavy impact on 
a pod is at present likely to push the complete pod up through 
the wing, thus severing fuel and auxiliary power lines and open- 
ing up the main wing tankage. This leaves everything ready for 
a serious fire. The American counter to this argument is that 
they are developing pods with wipe-off characteristics, so that 
a wheels-up landing will result in the aircraft coming to rest as 
a glider with the fire-provoking engines a considerable distance 
away. Many British engineers remain entirely unconvinced that 
this procedure would add significantly to the safety of the aircraft, 
for it has been shown that, where fuel is being spilt, fire can 
follow the aircraft, gunpowder-train fashion, for a considerable 
distance over all types of terrain, including water. In any case, 
it is considered doubtful if pods could be arranged to tear off 
cleanly, unless jettisoning cartridges were used to shear the 
attachments 

With the buried engine, the impacts of a wheels-up landing are 
taken on the belly and the wing tips, which can usually be relied 
upon to absorb the forces thereby imposed on them without 
causing severe airframe-failures. It is hoped that, in such aircraft, 
any normal crash-landing would leave the power plants and fuel 
tankage completely unharmed. It may be remembered that when 
a Comet belly-landed at Rome nearly a year ago, at least one of 
the engines was lifted out of its mountings and pushed up through 
the upper surface of the wing. The Comet 1s unusual in that, 
in a belly landing, the engines are likely to take some of the im- 
pact. In any case, this incident was instrumental in proving the 
relative safety and fire-resistance of kerosine in all but the worst 
cases, except for the most adverse tropical conditions. 

A quite unrelated point is the improbability of podded turbo- 
props. Unless contra-props were fitted, the pod-strut would 
experience a severe torque load which would be difficult to 
meet 

There remains one factor in determining the type of layout to 
adopt, one which could have a profound effect where the aircraft 
concerned is a passenger transport. From the noise-level aspect, 
it is generally agreed that a cone of 120-deg included angle, with 
its apex at the centre of the orifice of any of the engines, should 
not intersect the fuselage forward of the rear bulkhead of the 
passenger cabin. Mr. Salmon, of Convairs, talked what sounded 
like good sense when he said that if this cone could be made to 
intersect the rear fuselage only, the passenger cabin could be kept 
reasonably quiet in flight with a minimum of soundproofing, 
provided that the rear bulkhead was properly soundproofed and 
contained no openings. He went on to say that if this 120-deg 
cone intersected the wall of the passenger cabin, no amount of 
soundproofing would maintain the interior noise at a reasonable 
level. 

The only turbojet transport-type aircraft in which noise 
measurements have been taken are the Comet, Ashton, Nene- 
Viking, Tay-Viscount and Avro Canada Jetliner. The general 
consensus of opinion is that when the engines are carried well 
inboard against the fuselage, the jet orifices should be as far to 
the rear as possible. The increased length of jet-pipe observable 
in photographs of the Comet 3 models may have something to 
do with keeping noise out of the lengthened passenger cabin. 
This problem may, it is hoped, become less acute in such aircraft 
as the Vickers Type 1000 and V.C.7, in which the cooler and 
slower-moving outer cylinder of air from the Rolls-Royce Con- 
way by-pass power plants serves as a most effective blanket to the 
hot, high-velocity central jet. Once again, of course, Avro’s 
delta layout remains in a class of its own: the Avro Atlantic 
transport has no passenger accommodation behind the line of the 
jet-nozzles, and should therefore prove to be one of the internally 
quietest aircraft ever built. 
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Extension of radius of action by 

flight-refuelling a 150,000-Ib 

bomber with 10,000 1b bomb- 

load. The map is an oblique 

azimuthal equidistant projection 

(copyright George Philip and 
Sons, Ltd., London). 


By C. H. LATIMER-NEEDHAM, 
M.Sc.Eng.(Lond.), Dipl.Eng. 
(Lond.), F.R.Ae.S., M.S.A.I 


Operations with the 


os HE bomber gives us the best chance of preventing 
war, and of winning it should it be forced upon us.” 
These are the words of Air Chief Marshal Sir Hugh 
Lloyd, lately A.O.C-in-C. Bomber Command, R.A.F. But 
this can be true only if the bomber is capable of fulfilling its 
role, which is to strike the enemy at every strategic point 
whence the sinews of war are sustained. 

The distance factor in the last world war was of greater magni- 
tude than in 1914-19, and no military commander can face the 
advent of a future large-scale conflagration with complete 
equanimity unless he has at his disposal what is termed the 
‘“‘*hemispherical bomber.’’ Aircraft possessing the maximum range 
normally available today are dependent upon hypothetical bases 
in reasonably close proximity to the enemy’s territory and the 
acquisition and retention of such advance positions provide one 
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Aid of Flight-refuelling: an Analysis of Possibilities 


THIS article is an abridged version of a most thorough analysis of the 
a‘vantages to be gained by in-flight refuelling of bombers. he author 
has held a number of important positions in aviation, including that of 
senior technical officer at the A. and A.E.E., Boscombe Down, in 
1939-42. He has been closely associated with the Anglo-American 
flight-refuelling experiments conducted during the past few years. 


of the major headaches in the planning of global war. Any device 
that endows the present-day bomber with the requisite additional 
range is worthy of profound consideration: the air forces of the 
U.S.A. and the U.S.S.R. have already adopted flight-refuelling as 
the best available means of achieving this object. 

The primary purpose of refuelling bombers in flight is to extend 
the range beyond their normal maximum, and here it is hoped to 
show how great such extension can be: in fact, flight-refuelling 
gives meaning to the adjective ‘“‘hemispherical.’’ The many other 
uses of flight-refuelling, such as the light-weight take-off, and the 
rescuing of bombers (and other types of aircraft) when they are 
running short of fuel, are of secondary, though not unimportant, 
significance. 

The cost of the refuelling service can be assessed and weighed 
against the increased striking power: it will not be found expensive 
if employed correctly, but instead can be made to show substantial 
economies. 

The basis of bombing performance calculations, under flight- 
refuelling conditions, is fuel consumption per unit flight distance, 
within maximum and minimum operational weights. Consumption 
varies with weight, but for initial investigations it is convenient to 
ignore the variation, though it must of course be taken into account 
in actual examples. Also, initially, it will be assumed that bomber 
and tanker are aircraft of similar type, that each has the same dis- 
posable load, and that fuel load and bomb load are interchangeable. 

The maximum radius of the bomber is R (Fig. 1), and there is a 


point P( = =) at which the bomber is able to take all the surplus fuel 


of the tanker, leaving just sufficient for the tanker’s return flight. 
This is termed the ‘“‘optimum refuelling point.’’ The transferable 
fuel is thus one-third of the total disposal load (3a), and the 
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bomber’s maximum radius 1s increased by one-third, to 


4R 
R(—5 ) 

With flight-refuelling the bomb-load increment falls off with 
decreasing radius below radius 1’, owing to restriction of the fuel 
capacity of the bomber; and, moreover, refuelling would take place 
over the target and the bomber would have insufficient fuel to 
return to base if refuelling should prove unsuccessful. Both circum- 
stances are undesirable. Also, when bombing targets between P 
and R, refuelling takes place at P and again there is no provision 
for emergency return until radius R is reached. The bomb-load 
lines are therefore shown dotted below radius R and a full line has 
been added between O and R for refuelling at two-thirds of the 
target distance and which allows for an emergency return at the 
refuelling point. The diagram can be completed by a horizontal line 
dencting maximum bomb-load capacity, and the shaded area 
indicates the improvement in range/bomb-load performance. 

Within the range where the bomb-load is limited by capacity, 
the fuel at take-off may be increased to compensate, and this has 
the effect of decreasing the amount of fuel required for transfer, 
which in turn allows the refuelling point to be moved closer to base, 
thus shortening the tanker’s flight. 


Mutiple Refuelling by One Tanker.—There is no gain in 
delaying the fuel transfer beyond P because the fuel available is 
insufficient to fill the tanks of one bomber and the tanker is involved 
in unnecessary flying. If refuelling takes place at any radius less 
than the optimum the tanker is able to refuel more than one 
bomber: thus a single tanker is able to refuel two bombers if the 
radius of action is 0.75R, three at 0.59R, four at 0.5R, etc. 


Effect of Bomb-load Limitation.—The fixing of a maximum 
bomb-weight capacity less than the total disposable load of a 
bomber—as is customary—means that the bomber is not used to 
full advantage over any distance less than that represented by 
disposable load less capacity bomb-load (fixed arbitrarily as 
= point A, in Fig. 1). With flight-refuelling the critical radius is 
increased by one-half for a single refuelling. 

There is, however, a secondary effect of bomb-load limitation. 
‘There can be no gain in bomb-load due to flight-refuelling over radii 
up to the maximum at which the bomber can carry full bomb-load 
and the correct fuel complement (Point A). There is a second 
region (A-B) within which the flight-refuelled bomber may not be 
used to full advantage, due to bomb-weight limitation. But this 
can be overcome by arranging for the bomber to take off with 
capacity bomb-load and with the full disposable-load balance in the 
form of fuel, i.e. the fuel is greater than that required for two-thirds 
of the range. This gives a modified fuel requirement and in turn 
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During the past two years, Boeing has co- 

operated with the U.S.A.F. in high-speed 

refuelling experiments. Although the Boeing 

“flying boom’’ system was originally used, 

this KB-47B tanker, recently photographed, 

uses the British-developed ‘‘probe-drogue’’ 
method. 


the number of refuellings per tanker, at 


; on 
any radius below zis increased. 


Single Refuelling on Return 
Flight.—There are certain advant- 
ages in refuelling on the return flight instead of on the way 
out, such as the improved flying qualities resulting from a more 
lightly loaded bomber when within the target area; but against that 
a return refuelling does not allow the bomber to get back to base 
in the event of an unsuccessful refuelling, whereas with the outward 
refuelling an emergency return to base can be provided for. Fur- 
thermore, the refuelling point on a return refuelling is generally 
farther from base than for an outward refuelling, due to the lower 
rate of fuel consumption of the bomber at lighter weight, and this 
in turn means a smaller quantity of fuel for transfer and hence a 
loss of augmented range. It will also be noticed that no advantage 
can be taken of a flight overload on a return refuelling. ‘This point 
will be dealt with later. 


Two Refuellings of Each Bomber.—If second refuelling 
takes place on the return flight from the target there can be no 
emergency return from the second refuelling point, because, if the 
bomber has sufficient fuel to get home without additional fuel 
transfer, the second refuelling would be unnecessary. Therefore 
consideration of out-and-return refuelling must always take into 
account this factor; it may be regarded as an acceptable military 
risk in special circumstances such as when the target is otherwise 
beyond range. Consider first the case in which no emergency return 
is possible from either refuelling. At bombing radii up to the 
optimum point and for maximum bomb-load, the first refuelling 
takes place halfway to the target and the second refuelling is at the 
target immediately after release of the bomb-load. The bomb-load 
is then equal to the total disposal load less the weight of fuel 
required for half the target distance. (Figs. 2 and 3, dotted 
lines.) 

At radii between P and R the second refuelling is at P and the 
first refuelling therefore has to carry the bomber from the refuelling 
point to the target and back to P. Also, for maximum bomb-load, 
the fuel after refuelling equals fuel at take-off. Hence the first 
refuelling point is at the bombing radius less one-half the distance 
from base to P. The bomb-load is equal to disposable load, less 
half fuel load to P, less fuel load from P to target, as indicated by 
the dashed line. 

At any bombing radius greater than R both refuellings take 
place at P (chain dotted line), but at radii between R; and R2 the 
bomber has sufficient fuel to return to base from the first refuelling 
point and emergency return is therefore possible. 

The bomb-load curves may be modified in order to permit an 
emergency return from the first refuelling point: for radii less than 


2R ; es ‘ ey 
a the first refuelling takes place at one-third radius in order to 
permit an emergency return and maximum bomb-load. There is, 
of course, a small loss of bomb-load, as compared with the previous 


> to i , and it should be 


noted that the second refuelling again takes place at the target. 


on... 
case, the load at 6 3 being reduced from 


Fig. 2 (left). Fuel load diagram, two refuellings. Fig. 3 (right). Bomb load diagram, two refuellings. (E.R. Emergency Return.) (R.P. = Refuelling Point). 
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These Boeing B-29As were modified by Flight Refuelling under U.S.A.F. contract nearly four years ago. Owing to the lack of a hydraulic system, the 


refuelling probe valve of the receiver was actuated by the 1,500 |b/sq in pneumatic system originally provided for bomb-door opening 


The probe 


mounted above the nose of the receiver, can be seen in both photographs 
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As the radius exceeds co the second refuelling is located at P 


and therefore the take-off fuel plus the first fuel transfer must 
together be sufficient for flight to the target and back to P. For 
emergency return the first refuelling point is situated one-third of 
the distance to the target and back to P, the amount of fuel 
transferred being of corresponding amount. Beyond R, both 
refuellings take place at P and the bomb-load curve is as previously 
determined. 

The second refuelling may be moved closer to base in order to 
avoid refuelling over the target, in which case the first fuel transfer 
is modified to provide the necessary return mileage. If the second 
refuelling point is fixed at two-thirds radius, the first refuelling 
point is at one-third the distance to the target plus one-third of this 
distance, or 4/9ths of the radius. At radius R the conditions coin- 
cide with those already dealt with, permitting emergency return 
from the first refuelling point, and the two bomb-lead curves there- 
fore intersect at this radius. 

The heavy bomb-load lines of Fig. 3, as thus constructed, give 
the maximum bomb-load for any radius, with emergency return 
possible from the first but not the second refuelling, and in no case 
is a refuelling point closer to the target than one-third of the 
operating radius. The diagram has been completed by the addition 
of an assumed capacity bomb-load and the shaded area shows the 
bomb-load and range increases above the performance of the 
unrefuelled bomber. 

Two Refuellings on Outward Flight.—There is an altern- 
ative arrangement whereby both refuellings take place on the 
outward flight, in which case emergency return is possible from 
both refuelling points. The maximum radius, with zero bomb 


load, 5R, is attainable when the first refuelling takes place at P 


& 
and the second transfer at one-third greater radius, or at 5%: 
The fuel transferred by the second tanker is only one-third that 
: a 
of the first, or ; 
The bomb-load (Fig. 3) increases with decrease of radius to 
10R : 
‘a’ at > but no greater bomb-load can be carried if the first 


(full) refuelling takes place at P. 


Fig. 4. Bomb load diagram, out-and-return. Multi refuellings 
al 
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As radius is further decreased, the first refuelling point moves 
closer to the starting base, and the second retuelling moves like 
wise, but to a lesser extent, which means that separation between 
the last refuelling and the target becomes progressively smaller 
It is a matter of deciding on a minimum acceptable separation 
and then adjusting the two refuelling points accordingly. 

Out-and-return Refuellings with Multi-refuelling Tech- 
nique.-—We lave already dealt with the operational arrangement 
whereby two or more bombers are retuelled from a single tanker 
The same technique can, of course, be employed for out-and 
return refuellings. 

However, although it may be a reasonable proposition for two 
bombers and one tanker to fly in loose formation to the outward 
refuelling point, difficulty is likely to be experienced by the pair 
of bombers in remaining together to tne target and back to the 
second refuelling point. Thus, whilst multi-refuelling may be 
acceptable on the outward journey, it would no doubt be unwise 
to consider the same arrangement for the homeward stage; 
instead, one-to-one refuelling would be substituted. The resultant 
bomb-loads are given in Fig. 4. 
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There are several ways of assessing the cost of flight-refuelling, 
in which the combined flights of bomber and tanker are taken 
into account. Comparison between unassisted and flight-refuelled 
operation is, of course, possible only within the maximum un 
refuelled range. 

Bomb Load on Basis of Distance Flown.—The bomb load 
can be assessed on a basis of distance flown: for example, at a 


3 E 
bombing radius of 2 the unrefuelled bomber flies a distance of 
2«3R 
4 4° 
a a 
tance flown, R, the bomb load is ’ tak or—. 


Flight-refuelled once, with allowance for emergency return, 
tanker can refuel two bombers. The distance flown by 
, 


bombers is 2» 2% 4R : 


3a 
—. Hence, for each unit dis 


3 , 
or 5k; and the bomb load is 


3R, and by the tanker is 2 3 ik 


aaa 4a 
giving a total of 4R. ‘The bomb load is 2 3 3a (from Fig 


4a 
and hence bomb load per unit distance yan increase of 50 per 


cent over the unassisted bomber. 

Fig. 5 shows that for the capacity bomb-load as assumed, the 
total distance flown per unit bomb-load is less with flight 
refuelling at all radii. 

Effect of Flight Overload.— The flying weight of a bomber 
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is often dictated by the take-off performance and in some cases 
is penalized on this score. Flight-refuelling provides a means 
of bringing an aircraft to a greater flying weight after take-off 
or, if desired, after the initial climb. 

The main advantage of an increased flying weight is to be found, 
of course, in the resulting improvement in range and bomb-load 
capability. Jt also has a further advantage under flight-refuelled 
operation in that the fuel transfer can take place earlier, and thus 
the tanker 1s able to deliver a greater quantity of fuel. On the other 
hand, an increase in the flying weight in this manner generally 
results in the bomber arriving at the target at a weight somx,. here 
near the normal or take-off maximum. Four flight-overload cases 
have been considered :— 


(A) Single outward refuellings, with overload. 

B) One outward retuelling, with overload, and one return 
refuelling. 

C) Two refuellings outward at the same refuelling point, 
with overload. 

(D) Two refuellings outward at the optimum points for 
maximum range, with overload. 





Fig. 6. Fuel/range diagram, with flight overload 


For convenience the flight overload has been taken as a quantity 
(a), Or One-third of the total disposable load. (In practice, this 
would represent approximately one-sixth of the normal gross 
weight or, say, 25,000 Ib for a 150,000-lb bomber. 

A) Single Outward Refuelling with Overload.—Maximum fuel 

5a 4 
transterred is z and takes place at 3 increasing the maximum 


14R : . 
radius to — Emergency return is possible from the refuelling 


point (with the assumed capacity bomb-load) and it will be noted 
that the distance to the optimum point has been reduced by 
one-third, having the effect of increasing the fuel transfer by 
two-thirds. The fuel and bomb-load diagram is denoted by AAA 
in Fig. 6 
B One 
Refuelling. 
those given in 


Outward Refueling with Overload and One Return 
Ihe conditions of the first refuelling are the same as 
A) above. The second refuelling takes place at P, 


17R 
giving a maximum radius of —> > oF very nearly twice the un- 


refuelled radius. No emergency return is possible from the second 
refuelling point. (Points BBBBB in Fig. 6.) 

(C) Two Refuellings Outward at the same Refuelling Point, with 
Overload.—In order to avoid the inability to return from the second 
refuelling point both refuellings can take place together on the 
outward flight. For maximum range the fuel transfers are at P, 


| 
2s} 
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Fig. 7. Bomb load diagram, flight overload conditions. 
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: I5R iene kaos 
giving a maximum radius of —_ (Points CCC in Fig. 6.) 

(D) Two Refuellings Outward at the Optimum Points for Maximum 
Range, with Overload.—The range can be still further extended, 
whilst permitting emergency returns from both refuelling points, 
if the fuel transfers take place on the outward flight at different 


; ; 4R 
locations. The first refuelling is again at >with a second refuel- 


5) 
ling, of one-third the quanuity of fuel, taking place at & t 3 s oR 


5.67R 


R . : 
» giving a maximum radius of (Points DDDDD in 


22R 
27 
big. 6. 


Bomb-loads with Flight Overload.— The bomb-loads 
obtained from Fig. 6 are shown in Fig. 7, denoted by A, B, C and 
I), and the diagram has been completed by the addition of bomb- 
loads for a single refuelling, without overload (E); refuellings 
outward and inward, without overload (F); and two refuellings 
outward, without overload (G). Over that part of the radius con- 
sidered, i.e. with bomb-load varying between zero and capacity, 
emergency return is possible from all refuellings, with the excep- 
tions of B and F, which permit of no emergency return from the 
second refuelling point. 

It is seen that, for the cases considered, maximum bomb-loads 
and radii are obtained by the employment of refuelling outward, 
with overload, and une refuelling inward (no emergency return 
from second refuelling point); or, if emergency return is necessary 
from both refuelling points, optimum conditions are obtained with 
two fuel transfers at different points on the outward flight, together 
with flight overload. The double refuelling at P on the outward 
flight with overload gives the same results as the one refuelling 
outward without overload and one inward, but allows for an 
emergency return from both refuellings. 


Practical Example: the 150,000 Ib Bomber.—It is considered 
unnecessary to give an example to include all the factors dealt with 
so far, and one has been chosen therefore which is reasonably 
realistic, representative of present-day practice, and which covers 
the main variables. 

A bomber with a gross take-off weight of 150,000 Ib has been 
assumed, and with a maximum flying weight of 175,000 lb. Power 
is supplied by four turbojet engines. The basic operational weight 
has been assumed to be 68,000 Ib (45.4 per cent), leaving 82,000 Ib 
for fuel and bombs. Other assumed data are given below. 


Fuel excess over cruising used on take-off and climb . . 3,500 Ib 
Excess on descent - i 500 Ib 
Circuit, approach and landing 1,300 lb 
Stand-off (15 min at 5,000ft) 1,700 Ib 
Alternate (200 n.m. at altitude) 2,100 Ib 
Fuel reserve and unusable fuel 400 Ib 
Total reserves, 6,000 Ib 
72,500 Ib 
a 60,000 Ib 
.. 0.125 Ib/n.m./ 1,000 Ib 
te 5,500 n.m. 


Cruise fuel for nett ultimate range 
Capacity bomb-load, assumed 
Fuel consumption, assumed 

Nett ultimate range (see Fig. 7) 


It will be assumed that the tanker is of the same design as the 
bomber and that the weight of flight-refuelling equipment is 
equivalent to the weight of items that can be stripped from the 
bomber; then operational weight is 68,000 Ib, as before. In this 
example the simplifying assumption that fuel consumption per mile 
remains constant has not been used ; instead, consumption has been 
taken as proportional to instantaneous weight, which is reasonably 
accurate for jet-powered aircraft. 

Fig. 8 shows that optimum transfer conditions are obtainable at 
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Fig. 8. Fuel load diagram—150,000 Ib bomber. 
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Three years ago, Flight Refuel- 
ling fitted three hose units to 
this KB-29 and trials were con- 
ducted with R.A.F. Meteors 
(Mks. 4 and 8 shown) and 
U.S.A.F. fighters of various types. 
The wing-tip units were care- 
fully designed to keep the drogue 
and the fighter clear of vortices 
at all times during fuel transfer. 


a refuelling radius of about 1,020 miles, where some 46,000 Ib 
(5,700 gal) of fuel can be transferred. This has the effect of 
increasing the ultimate radius from 2,750 miles to 3,950 miles. If 
this maximum quantity of fuel is to be transferred at the refuelling 
point thus obtained, it will be seen by Fig. 8 that, for the bomber 
to be able to return to its base in the event of a baulked refuelling, 
the maximum bomb-load cannot exceed 46,000 Ib; and in order 
to accommodate greater bomb-loads the refuelling must take place 
at a shorter radius, where the bomber is unable to accept the full 
quantity of fuel available in the tanker. This gives a kink in the 
bomb-load diagram. (Fig. 9.) 

As the distance to the refuelling point becomes shorter there is a 
radius at which one tanker is able to refuel two bombers, and the 
diagram shows this to be 260 miles from base; it will be noticed 
that under this arrangement the maximum bomb-load per bomber 
(assuming capacity to be available) is about 66,000 Ib, at a radius 
of 1,320 miles. In practice a small additional fuel allowance might 
be found necessary if the two bombers were to be refuelled 
consecutively. 

Bomb-loads have been plotted in Fig. 9. The diagram shows 
that whereas, unrefuelled, the radius for a 10,000 lb bomb-load is 
2,370 miles, the bomb-load, flight-refuelled, at the same radius can 
be increased to 47,000 lb. It is also seen that the bomb-load carried 
by each of two bombers when refuelled from one tanker is not 
much less than for the single bomber/tanker ratio. This is par- 
ticularly so at radii below 2,440 miles, where the fuel transfer 
restriction comes into play. 

The bomb-loads have been repeated on Fig. 10, expressed as 
average bomb-load per aircraft, taking into account both bombers 
and tankers. From this it will be seen that flight-refuelling increases 
the average bomb-load at radii above 1,610 miles for the single 
bomber/tanker ratio, and above 1,230 miles for the multiple 
refuelling condition. It is also seen that for maximum bomb-load 
per aircraft the two-bomber-to-one-tanker ratio should be used 
up to a radius of approximately 2,400 miles, but that at greater 
radii the best results are obtained by the arrangement of one 
bomber to each tanker. 
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For the aircraft considered, Fig. 8 shows that the optimum 
return refuelling point is 1,820 miles from base, with a fuel transfer 
of 24,500 Ib (3,050 gal). 

Used in conjunction with the single outward refuelling, the 
ultimate radius is increased to 5,160 miles, or for the two-to-one 
outward refuelling the ultimate radius becomes 4,780 miles. The 
bomb-loads for various radii hi vz been ed Jed to Fig. 9. 

Tanker Requirements.—In the example being considered 
it is possible for a single tanker to carry out both the outward 
and the return refuellings for all the bomb-load cases given, 
instead of separate tankers being employed. 

For example, for the single outward and single return refuelling 
case, for the 40,000 lb bomb-load, the distance to target is 3,640 
miles, or an out-and-return distance of 7,280 miles. The tanker’s 
flight distance, returning from the first refuelling and flying out 
to the second refuelling is 1,020 } 1,820— 2,840 miles. Hence, the 
time for turn round of the tanker is equivalent to 7,280 — 2 « 2,840 

1,600 miles flown by the bomber. For a cruising speed oi 
600 knots, this amounts to 2.93 hours. 

Again, for a 50,000 Ib bomb-load, distance to target and back is 
6,320 miles. The tanker’s flight distance from the first refuelling 
to the second refuelling is 860 } 1,820— 2,680 miles. Hence, the 
time for turn round is equivalent to 6,320 5,360 ~ 960 miles, or, 
1.60 hours. 

Lastly, for a 60,000 Ib bomb-load, the distance to target and 
return is 5,060 miles. The tanker’s flight distance between the two 
refuellings is 480 }- 1,820 — 2,300 miles. Hence, time for turn round 
is 5,060 — 4,600 = 460 miles, or, say, 0.77 hours. (A border-line 
case.) 

For the two-to-one outward and one-to-one return refuelling 
and a maximum bomb-load, viz. 60,000 Ib, the distance to target 
and return is 4,820 miles. The tanker’s flight distance between the 
first and second refuelling is 260 } 1,820- 2,080 miles. Hence, 
time available for turn round of the tanker is equivalent to 
4,820 4,160 660 miles, or, 1.1 hours. 

This means that in all bomb-load cases the same tanker can do 
both refueliings, and, therefore, the bomb-load of two bombers is 
shared between three aircraft. 


Fig. 9. (Left) Bomb load diagram—150,000 Ib bomber. 


Fig. 10. (Below) Average bomb load per aircraft—150,000 Ib bomber 


UNREFUELLED 
REFUELLED OUT 2BiT 


REFUELLED OUT 2B IT 
AND IN IBIT 





- 





REF UELLED 


NO IN iB 


, F P 
2000 3000 4000 


BOMBING RADIUS (nam) 


UT 





380 


HEMISPHERICAL 
BOMBING... 


This Lincoln and Meteor 4 took 
part in the S.B.A.C. display in 
1950. It was the only occasion upon 
which the Flight Refuelling probe- 
and-drogue method was publicly 
demonstrated in this country. 


The radii of operation for the 
unrefueiled bomber, and for 
the bomber refuelled once and 
twice, are summarized below 
for the various bomb-loads. The 
table also shows the percentage 
increases in range due to flight- 
refuelling. (Table 1.) 

It should be noted that the 
target area is increased very 
approximately as the square of 
the radius-increase. Thus, by 
doubling the radius (figures underlined once in table) the target 
areca is multiplied by roughly four, and when the radius is trebled 
(figures underlined twice) is multiplied by some figure approaching 
nine. The 60,000 Ib bomb-load case, for the double refuelling (per- 
centage increase 431) actually increases the target area by some 
27 times. 

Some idea of the effective radius of the 150,000 lb bomber and 
the range augmentation made possible by flight-refuelling can be 
obtained from the equidistant hemispherical map of the world 
centred on London, shown on page 375. The circles show the 
bombing area for the 150,000 lb bomber with a 10,000 lb bomb- 
load when operated unaided and when flight-refuelled once and 
twice. The radii have been reduced by 20 per cent to allow for 
winds, navigational errors, etc. 

Having determined the additional range of operation of the 
150,000 Ib bomber made possible by flight-refuelling, it is of 
interest to ascertain how the same performance could be obtained 
by the alternative method of increasing the bomber size. Bomber 
gross weights to give the same ranges as the 150,000 Ib flight- 
refuelled bomber are tabulated in the next column. 

From this it is seen that for long-range bombing with a 20,000 Ib 
bomb-load the equivalent unaided bomber would have to be no 
less than two and a half times the size of the 150,000 lb bomber 
refuelled once. To attain the greatly increased ranges of the 
twice-refuelled bomber the increase in gross weight of an unaided 
bomber would be tremendous; in fact, it is doubtful whether the 
project would be possible of achievement. 


aii 


Some Practical Considerations.—Therce is little or no reason 
why the refuelling operation should not take place at the optimum 
height for the bomber at its refuelled weight (generally maximum 
flying weight). This height is likely to be lower than the opera- 
tional height just before refuelling, and the altitude adjustment 
could take place during fuel transfer; but pilotage is likely to be 
made easier if the descent is made before contact. 

The present-day flight speed for refuelling at high altitude is but 
little less than the normal cruising speed of turbojet bomber 
aircraft. Sufficient excess thrust must be available for overcoming 
the drag of hose and drogue, which is shared by tanker and 
bomber, the greater part being taken by the former. Some margin 
of thrust is also necessary in the bomber for providing intermittent 
acceleration for maintaining formation. 

For flight-refuelling on the way to the target, bomber and tanker 
will generally fly together in loose formation and fuel transfer will 
take place immediately the bomber has capacity for the fuel 
available in the tanker, or for the additional fuel required, if less. 


TABLE | 
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TABLE I1:; BOMBER GROSS WEIGHT TO GIVE RANGE OF 150,000 Ib 
FLIGHT-REFUELLED BOMBER 





Gross weight 
(150,000 Ib) 


3.19 
2.48 
2.13 
1.72 


Bomb-load 
(n.m.) 


Gross weight 
(Ib) (Ib) 





7,920 
6,660 
5,250 
3,500 


i) 
,000 
,000 
,000 











There need be no delay at all and no fuel allowance is therefore 
required. Normally the optimum refuelling point is located at the 
conclusion of fuel transfer. Some fuel allowance, for both bomber 
and tanker, would be desirable for a refuelling on the return flight 
in order to cater for an imperfect interception. 

If the disposable fuel of a tanker is to be shared between two or 
more bombers, it is unlikely that each transfer could take place at 
the optimum point for each bomber, and some small fuel allowance 
is theoretically necessary. However, at a rate of transfer of 1,000 
gallons per minute, each transfer should not occupy more than 
a few minutes. It will also be noted that the tanker may be 
compelled to fly a greater distance under the multi-refuelling 
technique, and this would result in some small reduction in the 
quantity of fuel available for transfer. 

When the bomber’s range is to be increased by a single refuelling, 
the fuel transfer may take place during either the outward flight 
or the return flight. Advantages of refuelling on the way to the 
target are: (i) there is no interception problem, as bomber and 
tanker fly together; (ii) no fuel allowance is necessary at the 
refuelling point; (iii) emergency return of the bomber is practicable 
in the event of an unsuccessful refuelling, and (iv) flight overload 
at the refuelling point may be exploited, resulting in greater range 
and/or bomb-load, and shorter tanker flight distance. Against 
these benefits the only disadvantage is that the bomber arrives at 
the target area at a greater weight, with some consequent reduction 
of height, speed and manoeuvrability. 

Operationally, it may be desirable for the tanker aircraft to be 
of the same type as the bomber, but this is not essential. Where 
bomber and tanker are of different weights the optimum refuelling 
point is found as already explained, but by using the appropriate 
fuel capacities and consumptions of the two types. If the tanker 
is of inferior performance, it may have to precede the bomber to 
the rendezvous, or the bomber may fly at reduced speed; and, 
moreover, the transfer of fuel may have to take place at some 
height lower than the optimum for the bomber. Obviously, when 
different types are used in conjunction it is preferable that they 
should be matched in performance. 


RADIUS OF OPERATION, NAUTICAL MILES 





Bomb-load (ib) 


40.000 60,000 





Unrefuelled 


1,230 | 480 





Refuelled once 


2,625 2,205 | 159 1,660 





Refuelied o.t and home 





























3,640 3,150 | 271 2,530 
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.-.- THE DECCA FLIGHT LOG marks on a chart the exact 
course you are flying, regardless of height, speed, or weather conditions. With its aid, any 


prescribed course or pattern of flying can be held with absolute accuracy. 


The Decea Navigator Co. Ltd. 


1-3 BRIXTON ROAD, LONDON, S.W.9 


Telephone: RELiance 8111 (30 lines) Telegrams and Cables: DECNAV, LONDON 
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DESOUTTER BROS. LTD., THE HYDE, HENDON, LON 


tm 
2G > “The best 
SMALL POWER TOOLS 
in the world” 


A WELL-wISHER writes to congratulate our 
Managing Director both on his distinguished 
appearance and on his well-known modesty of statement. 
He fears, though, that even when the M.D. is on one 
of his rare (and well-earned oh yes!) holidays, he must 
resort to disguise to avoid the attentions of an 
admiring public. He does. He removes most of his 
moustache, which — between ourselves — is false 
anyway. Even so, our kindly friend feels that in 
some unguarded moment of conversation the Old 
Boy may give the show away by remarking that 
vf he knows who makes the best small power 
V4 tools in the world. 
a r. | We asked our Managing Director about this: 
“ “* The best ?”’ he said in a wondering voice. 
“The best ? Are there any others?” 
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LONDON’S 


Summaries 


N Tuesday next, September 15th, the fourth Anglo- 
American Aeronautical Conference will open at Friends 
House, Euston Road, London. A total of some 750 dele- 

gates have enrolled, 150 of whom are members of the American 
Institute of the Aeronautical Sciences, the remainder being British 
and European members of the Royal Aeronautical Society. A 
reception by the Society for members and delegates is being held at 
4, Hamilton Place following the Wilbur Wright Memorial Lecture 
(Buckling and Stability, by Professor N. J. Hoff, F.R.Ae.S., 
F.1.A.S.) on the eve of the conference. 

We present below brief summaries of nine of the twelve papers 
to be presented at the conference. At the time of going to press 
the remaining three papers (Power Plants for Helicopters, by A. 
C. Forsyth, Structural Adhesives for Metal Aircraft, by N. A. 
de Bruyne, and Aircraft De-icing by Thermal Methods, by J. 
L. Orr, D. Fraser and J. H. Milsum) were not available. We hope 
to give fuller accounts of those papers of general interest in future 
issues. 


Structures for High-Speed Aircraft. 

By H. L. Hresarp and J. F. McBrearty, respectively Vice- 
President, Engineering, and Chief Structures Engineer, 
California Division, Lockheed Aircraft Corporation. 

This paper contains a broad discussion of some of the more important 
structural problems in high-performance aircraft, and some of the 
methods and materials currently available to the aircraft designer for 
their solution. The constant demand for refined design and advanced 
performance has brought new modes of failures and new prom- 
inence for classic phenomena, such as thermal stresses, creep, nuclear 
radiation, fatigue, elastic effects and transient stresses. These phenomena 
are discussed and some observations on the means of coping with them 
are included. 

An imposing array of materials is at the disposal of the aircraft de- 
signer, and new materials are being developed to improve structural 
efficiency and to help in surmounting the difficulties of higher perform- 
ance. High-temperature heat-treated steel, aluminium alloy 78ST, 
titanium and certain plastics are discussed briefly, and some possibilities 
for the future are mentioned. 


Pod Mounting of Jet Engines. 
By GeorGe S. SCHAIRER, Chief of Technical Staff, Boeing 
Airplane Company. 

The basic problems of the pod mounting of jet engines are examined, 
and it is claimed that pod mounting permits an engine performance 
approaching the ultimate. The lift/drag ratios of aircraft with pod- 
mounted engines appear to be unequalled, and methods can be found 
of mounting the pod without unfavourable effects on the critical Mach 
number of the aircraft. The structural weight of aircraft with pod- 
mounted engines is not unfavourably affected, and the resulting overall 
range-payload performance is good. 

Pod mounting permits isolation of the power plants from the aircraft 
and permits division of the power plants into a sufficient number of 
elements so that failure of one unit does not reduce the probability of 
continued flight. The excellent engine maintenance possible with pod- 
mounting provides increased safety, decreased maintenance costs and 
increased aircraft utilization. The pod form of mounting provides also 
a number of advantageous by-products. 


The Control of Flight. 
By Preston R. BAssett, President, Sperry Gyroscope Corpora- 
tion, 

This paper is a review of the development of the control of flight 
over the past 50 years. Within the scope of this subject is included the 
human pilot, all the instruments which aid him, and the automatic 

ilot. 
. The continued development of flight instruments is described, up to 
the recent emphasis on instrument approach developments, which have 
resulted in the new type of instrument called the flight indicator. 

Instrument landing is considered on the basis of achieving the maxi- 
mum percentage of successful approaches rather than attempting to 
accomplish actual contact by instrument. It is stated that the final con- 
tact can be made much more easily by normal vision, provided that 
the pilot is assured of time for transition from instruments to sight 
of the ground, and of being at the proper position at that time. 

Mention is made of the first American standardized flight panel, 
which has been recently approved by United States air transport com- 
panies and the Civil Aeronautics Board. 


The Aerodynamics of Compressor Blade Vibration. 
By H. Pearson, Chief Research Engineer, Rolls-Royce, Ltd. 

The paper considers the causes of compressor blade vibration and 
shows that, in the unstalled region, damping is almost entirely aero- 
dynamic, internal damping of the blade material and damping at the 
blade root being negligible. When wakes are present, the blade vibra- 
tion, which is generally of the fundamental flexural type, may be 
assessed from the aerodynamic excitation and damping. Such con- 
siderations lead to simple expressions for blade stresses. 

A prime cause of blade failure is flutter when the stage is stalled. 
The high stresses set up in this condition are due to the absence of 
any degree of damping, and a modest degree of “built-in” damping 
would reduce them to safe limits. A comparison is made between tests 
on cascade rigs and rotating stages, and it is concluded that much more 
work is required on this subject. The phenomenon of the rotating 
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stall, which complicates this comparison, is also described, and a brief 
consideration is given of torsional vibrations. 
Some Factors Affecting Helicopter Design and Future 
Operations. 
By R. H. Micuer, Vice-President, Enginering, Kaman Aircraft 
Corporation, 

Some of the problems encountered with various rotor systems de- 
signed to increase helicopter utility, primarily as a means of commer- 
cial transportation, are discussed. Promising means of increasing 
cruising speed, such as the partially unloaded rotor, the rotor with 
offset flapping hinges, and the supersonic rotor, are briefly evaluated, 
together with the weight penalties associated with each configura- 
tion. Various methods of rotor propulsion and their relative 
limitations and advantages are assessed as a function of weight reduction 
and range. The problems involved in establishing adequate structural 
design criteria are briefly discussed, together with the results of recent 
tests aimed at a better understanding of the harmonic blade loading 
problem. Finally, the handling qualities of conventional helicopters 
are analyzed, and means are suggested for providing satisfactory and 
reliable blind-flying characteristics for all weather conditions. 


Some Recent Advances in Boundary Layer and Circulation 
Control. 

By CourtLanp D. Perkins and Davin C. Hazen, Professor and 
Assistant Professor, Department of Aeronautical Engineering, 
Princeton University. 

A description of boundary layer control systems utilizing blowing 
slots, suction slots or porous material is given. The differences are 
pointed out between such systems which are primarily designed to 
give control over separation and hence low drag, and those systems 
using blowing or suction over flaps, or employing trailing-edge suction 
slots to change the circulation, and hence the lift at a given angle of 
attack. Experimental and theoretical work at Mississippi State College 
and Princeton University is described. 

The use of a “snow cornice” type shape, in which it is possible to 
trap a vortex either automatically or by means of suction, is described, 
together with certain applications to wind tunnels and wings which 
have given promising results. It is felt that this use of the trapped 
vortex represents a major advance, and that considerable increases of 
efficiency in all subsonic expansion problems may be possible by means 
of this principle. 

Basic Pre-Requisites for Production. 

By R. A. NEALE, Vice-President, Manufacturing, Canadair, Ltd. 

The basic pre-requisites for production are examined with particular 
reference to the experience of Canadair, Ltd., with the production of 
F-86 Sabre fighters and the T-33 and T-36 training aircraft. The subject 
is considered under the four headings of plans, plant, policy and people. 

Pians must cover every phase of production, and must show who 
is going to do what, when and how often. Gaps in information must 
be filled with the best estimates that can be made. Examples of the 
various charts and schedules necessary for production planning are 
given and are discussed in detail. 

.The fitting of the plant and policy to the plan, and the interaction 
between these three factors and the human factor is shown to be of 
prime importance if economic production on schedule is to be achieved. 

Some Observations on the Problem of Fatigue of Aeroplane 
Structures. 

By Ricuarp V. Ruope, Assistant Director for Research, the 
National Advisory Committee for Aeronautics. 

The problem of fatigue of aeroplane structures involves two essential 
elements. Firstly, the start of a fatigue crack during the useful life of 
the machine, and secondly, the undetected growth of the crack until 
the structure can no longer support the normal operating loads 

Consideration of design trends over the past 20 years coupled with 
simple analysis of the relations between gust intensity, load factor and 
stress, indicates that the number of miles of flight before the possible 
appearance of a fatigue crack in the primary structure of aircraft wings 
has decreased markedly over the years, This tendency is shown to be 
associated primarily with improvements in static structural efficiency. 

Attempts to solve the problem by estimation of the fatigue life, by 
the provision of fatigue damage or crack indicators, or by attention to 
detail design are discussed briefly. The extent of fatigue cracking and 
loss in strength is discussed in relation to crack detectability and struc- 
tural redundancy. 

The Introduction of the Comet into Service. 

By A. C. CAMPBELL-OrpE, Operations Development Director, 
B.O.A.C 

The experiences of B.O.A.C. with the de Havilland Comet during 
the planning, trial and early operational stages are described, and con- 
clusions are drawn for future operations with jet aircraft. 

The Comet is compared with a conventional type of aircraft, the Argo- 
naut, and it is shown that all its expected advantages of higher block 
speed are realized. The causes of all irregularities of service during the 
first year’s operations are analyzed and discussed. The operating pro- 
cedures used by slower aircraft are shown to put a heavy load upon the 
Comet crew, and it is suggested that new methods and equipment should 
be developed. 

It is concluded that, by the results of the first year of operation, the 
inherent advantages of the type have been demonstrated, and that in 
future operators must define their requirements precisely and establish 
close partnership with the designers and manufacturers if the utmost 
efficiency is to be obtained. 
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SONIC BANGS 


A Year’s Theories Reviewed 


INCE the last S.B.A.C. Flying Display there has been 
much correspondence and several articles in Flight on 
the subject of sonic bangs. The “Brief Note on 

Bangs” (Flight, September 12th, 1952, p. 345) was the fore- 
runner of a flood of explanations, and it may be as well now 
to review the year’s contributions, and to take stock of the 
situation. 

Although it would appear that many explanations of the sonic 
bang have been put forward, the writer believes that the main 
contributors are, in fact, agreed on the essential cause of the 
phenomenon. Accordingly, it is time that the impression that 
there are many different theories was corrected. There are, of 
course, many ways of putting the explanation, simply because 
different contributors find different ways more convincing. In 
Flight alone we have had an explanation in terms of shock-waves, 
an explanation involving the analogy with surface waves on water, 
and an explanation involving a row of hypothetical balloons spread 
out along the flight-path of the aircraft. In all these cases the same 
fundamental explanation of the phenomenon is implicit. The 
explanation in terms of shock-waves (the second explanation by 
A. H. Yates, Flight, October 3rd, 1952, p. 442) gives the best 
physical answer as to what the bang is, without being terribly 
convincing as to the process whereby the shock-waves reach the 
observer from the aircraft. The explanation that draws on the 
analogy with surface waves on water (G. M. Lilley and others, 
Flight, June Sth, 1953, p. 712) probably enables the layman to see 
most clearly the manner in which the shock-waves from an 
accelerating, and then decelerating, aircraft spread out, and the 
general direction in which they travel. The explanation invoking 
a row of balloons (C. H. E. Warren, Flight, October 17th, 1952, 
p. 494) is convenient if one wishes to make a mathematical assess- 
ment of the occurrence and intensity of the bangs generated by 
the (known) motion of a given aircraft. Each of the above 
explanations, therefore, caters for a different type of reader. 

Whilst the above explanations agree on the fundamental cause 
of the sonic bang, there are various minor respects in which they 
are not quite accurate. For example, the presence of capillary 
waves due to surface-tension effects implies that the surface wave 
analogy cannot be expected to exhibit precisely the same features 
as would be found with compression waves in air. Likewise the 
predictions of mathematical linear theory must be accepted with 
some reserve, to allow for the effect of the assumptions that are 
made in developing the theory. The three explanations do, how- 
ever, agree on the essential cause of the phenomenon. 


The Correct Explanation 


Sonic bangs are due to the shock-waves that are created when 
an aircraft flies at and above the speed of sound. This was 
pointed out in the original “Brief Note” on September 12th, 
1952, and was further elaborated by Yates in his second explana- 
tion. Briefly, when an aircraft accelerates at high subsonic speeds 
shock-waves begin to appear at some Mach number beyond the 
so-called critical Mach number, and on accelerating through the 
speed of sound to supersonic speeds shock-waves are left behind 
by the aircraft, as was demonstrated by Lilley in his hydraulic 
tank. When the process is reversed, and the aircraft decelerates 
back to subsonic speeds, shock-waves move ahead of the aircraft. 

The shock-wave pattern about an aircraft, particularly when it 
is accelerating or decelerating, is exceedingly complex, but a few 
simple facts concerning it can be stated as follows: Shock-waves 
are liable to arise whenever the relative motion is supersonic, for 
in such cases the air ahead receives no warning of the approach of 
the body, and does not have time to adjust itself to give a smooth 
rise in pressure as the body passes. Instead, the pressure rises 
very, very rapidly, almost discontinuously, through what is known 
as a shock-wave. And noting that it is relative motion that 
matters, we see that such waves can occur before the speed of 
the aircraft itself is supersonic, owing to the fact that the velocity 
of the air over the surfaces of the aircraft is greater than the 
forward speed of the aircraft. 

Once shock-waves have formed, they move normal to their 
fronts at speeds only slightly greater than that of sound. For 
example, a shock-wave corresponding to a typical sonic bang 
(1 lb/ft? , or 128 decibels) travels at only 1.0002 times the “speed 
of sound.” Even when it left the aircraft, when the pressure ratio 
across it might be 1.1 or thereabouts, the velocity of the shock- 
wave normal to its front would be only 1.05 times the speed of 
sound. 

One may ask why all the shock-waves are not left behind when 
the aircraft accelerates to supersonic speed: the reason is that at 


By C. H. E. WARREN, M.A., A.F.R.AeS. 


THIS week’s fiying at the Farnborough Display has again brought 
interest in sonic bangs to the forefront. In this article Mr. C. H. E. 
Warren, who is a principal scientific officer at the R.A.E., examines 
the validity of some explanations put forward during the past year. 


supersonic speeds the shock-waves are oblique, and they move in 
roughly the direction in which the component of the aircraft 
velocity is sonic. At supersonic speeds we have, in fact, shock- 
waves moving out laterally from the aircraft, and being con- 
tinually created in the vicinity of the aircraft by its motion. 

Whether or not an observer will hear a bang will depend upon 
whether he is in the path of one of the shock-waves sent out by the 
aircraft. It follows fairly obviously from the foregoing remarks 
that an observer will hear a bang from every occasion on which 
the aircraft is approaching him at sonic speeds, for the portions 
of oblique shock-wave created on such occasions will move 
towards him. The number of bangs that he will hear will depend 
not only upon the number of occasions—during the dive, say—on 
which the aircraft is in the favourable (or unfavourab!e! ) orienta- 
tion just mentioned, but also upon the number of shock-waves 
sent out on each occasion, from the wing, tail, fuse'age, etc. The 
precise number of bangs that he would hear is difficult to deter- 
mine, owing to two facts: — 

(i) the human ear cannot distinguish two successive sounds of 
short duration, unless the time interval between them is greater 
than about 0.01 sec. And in attempting to determine whether 
two shock waves will arrive at a greater interval than this, one 
must make an exceedingly involved calculation allowing for the 
fact that the shock waves do not move at precisely the speed of 
sound, or, indeed, at the same speed as each other. 

(ii) it is possible for one shock-wave to overtake another, since 
they do not move at exactly the same speed, and for the two to 
coalesce. 

For these two reasons the author believes that it is almost 
impossible, in general, to predict precisely how many bangs may 
be expected from any given manceuvre. All that one can say 
definitely is that the number of bangs that one will hear on any 
given occasion will depend upon where one is, and arguments 
between differently situated observers are pointless. Single, double, 
triple, and even quadruple bangs have been reported. 

The sonic bang is not a new phenomenon. Indeed, it has 
been known to ballisticians for years, for every bullet and shell 
causes a sonic bang in just the same way as an aircraft does as it 
flies through the air, the sonic bang being something quite 
distinct from the explosion that comes from the rifle or gun. 
Because of the smaller size, however, the sonic bang from a bullet 
or shell is much more of a crack than a boom, and, moreover, 
with a bullet or shell, the sonic bang is nearly always drowned by 
the accompanying explosion. During the V-2 attacks on London, 
there were reports of people hearing a “bang in the sky” as well 
as the “explosion on the ground.” ‘The former was, of course, a 
sonic bang created when the V-2 was travelling towards the 
respective observers at sonic speed. 


False Explanations 


Although the cause of sonic bangs from aircraft should have 
been well understood—and, indeed, they had been forecast as 
early as 1948 in Sutton’s excellent Pelican book The Science of 
Flight (p. 147)—the S.B.A.C. Flying Display of 1952 brought the 
phenomenon into the everyday discussion of large numbers of 
people, and any number of wild explanations were put forward. 
It might be as well, therefore, to record some of these false 
explanations, in order to clear the air for those who are puzzled 
by the many and varied explanations that are still prevalent. 

One false explanation that received considerable support 
depended upon the fact that an aircraft is a source of sound- 
energy in that it houses one or more very noisy jet engines, the 
sonic bang being an accumulation of this sound-energy. The 
contributions invoking this explanation were started by A. H. 
Yates (his first explanation) and by D. R. H. Dickinson (Flight, 
October 3rd, 1952, p. 458). Although the effect that this explana- 
tion puts forward does exist, the effect is far too small to explain 
the relatively large intensity of the sonic bang. In other words, 
if an aircraft could be propelled by silent means, we should still 
experience sonic bangs whenever it attained supersonic speeds. 

A further false explanation that has received considerable sup- 
port is that the sonic bang is associated with “breaking through 
the sound barrier,” or, more scientifically, with flight at Mach 1 


(Concluded on page 390) 
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IN DOCK: This impressive permanent dock 
has now been installed in B.E.A.’s vast 
engineering base at London Airport for 
maintenance of Elizabethans. Hydraulic 
platforms give fitters easy access to 
engines and various parts of the airframe, 
and inspectors and rate-fixers are provided 
with a mobile office on rails. 


COMETS AND BRITANNIAS 
“THESE two types were the subject of a speech made last 
week in London by Sir Miles Thomas. Of the latter, he 
remarked: “I am convinced that the Britannia is going to set the 
international air world by the ears because of the low cost of 
operation and the long distances it will be able to cover. I 
can see the day coming when we shall get to Tokyo with only 
one stop—at Edmonton, Canada.” He also said that Comet 2s 
would be introduced on the South American route very early 
next year and “as they come out of the factory they would also 
begin to operate the Australia route.” Referring to the destruction 
of the Comet near Karachi, Sir Miles said that the precise cause 
of the accident was not known, although weather conditions at 
the time were “absolutely terrific.” Metallurgical tests of the 
remains were still going on. He added: “I had to take the 
decision one Sunday morning whether to ground the Comets. 
I said we would keep on flying. Then and now there is no 
reason to believe there is anything structurally wrong with the 
Comet.” 


INTRODUCING THE RADAR-SONDE 


EQUIPMENT developed by Mullard, Ltd., to increase the range 
and accuracy of upper-air observations was demonstrated last 
week at a new meteorological station near Crawley, Sussex. As 
its name implies, the radar-sonde is a development of the present 
radio-sonde system of measuring temperature, pressure and 
humidity by means of balloons released from ground stations; 
balloons are, of course, also used to determine wind velocities, and 
the new system embodies an improved method of wind-finding. 
The radar-sonde was evolved by Mullard for the Meteorological 
Office on the basis of initial research by the Telecommunications 
Research Establishment. Experimental wind-finding at the new 
station begins next month, and sonde-working will start next year. 

With the existing system, sonde measurements are made with 
cyclic tone transmissions from the balloon, and wind velocities are 
found by tracking it with primary radar up to a range of 40 miles. 
The entire process is unified and made fully automatic by the radar- 
sonde, which (like the wartime Oboe bombing-aid) involves the use 
of an interrogator and computing system on the ground and air- 
borne transponders. Sonde information is telemetered in a con- 
tinuous cycle—temperature, pressure and humidity—every 15 sec, 





computed and presented digitally. For wind-finding, the receiving 
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aerial is locked on to the flight path of the balloon in azimuth and 
elevation; range signals returned by the airborne transponder and 
bearing and elevation values from the aerial are automatically 
converted to data on wind speed, height and wind direction, and 
presented on, respectively, strip recorders and a polar chart 

The system achieves great accuracy over its designed range, 
with limits of 3 kt. and 200ft in the case of speed and height; tem 
perature, pressure and humidity errors are within, respectively, 
} deg C, 1 mb, and one per cent. The radar-sonde can operate up 
to a height of 100,000ft and a range of 100 miles—which is thought 
to represent a great advance on any other system available or under 
development today. Its altitude performance, however, is limited 
by the present bursting-height of the balloon. When the balloon 
bursts, a parachute opens automatically and the transponders con- 
tinue to provide information during the descent, so long as they 
remain within range. 

The Crawley station is one of eight units located at intervals of 
approximately 300 miles throughout the British Isles which, in 
accordance with international practice, release bal!oons twice daily 
and feed the results by teleprinter to the Central Met. Office at 
Dunstable. Performance of the experimental radar-sonde equip- 
ment now almost completely installed at Crawley will undoubtedly 
determine the extent to which it will supplant existing systems. 
Already 12 countries are reported by Mullard to have made pre- 
liminary enquiries. The cost of installing a station with radar- 
sonde equipment would be roughly twice that for a radio-sonde 
station (about £10,000), and if all the balloons were lost the annual 
operating cost would also be around £20,000. In fact, about half 
the radio-sondes now released are returned (finders receive a 5s. 
reward), so a comparable rate of recovery could be expected with 
radar-sondes. A production radar-sonde, it is estimated, would 
cost about £15, compared with £11, but the wind-finder equip- 
ment would obviously be more expensive, since the present 
method of tracking involves no airborne transmission gear. Being 
fully automatic and designed for easy maintenance, the new system 
should bring a substantial saving—possibly 50 per cent—in 
operating personnel. But increased costs, the makers point out, 
should be considered in relation to the radar-sonde’s vastly 
improved performance—twice the range, nearly twice the height 
and much greater accuracy. 

A HUNTING OFFER 

WO free return tickets on their twice-daily London-Newcastle 

service have been offered by Hunting Air Transport to the 
next of kin of each of over 30 Servicemen returning from 
captivity in Korea. The men concerned, whose homes are in 
the north of England, are due to arrive at Southampton by 
troopship on September 16th. Subject to Army arrangements 
the airline also hopes to fly the men themselves on the final 
stage of their homeward journey. 

The company also announces that due to the delay in 
inaugurating the services from Newcastle to Hamburg/Copen- 
hagen and Oslo/Stockholm (because of I.A.T.A.’s refusal to 
approve the proposed fares) plans for a daily service between 
Newcastle and Glasgow have been temporarily suspended. It 
is hoped that all these services will be introduced early next 
year. The present scheduled flights to Paris, Amsterdam and 
Dusseldorf will be maintained throughout the winter, and it is 
stated that plans for fares which should be “generally more 
attractive to the public” are awaiting approval. 


10,000 HOURS AIRBORNE: This total was attained recently by Mr. 
R. W. Chandler, de Havilland’s chief radio-navigator and formerly 
with the Comet fleet, while flying over Land's End in the second prototype 
Comet 1. His career as «a radio officer began at sea in 1928, and he 
transferred to aircraft seven years later 
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CIVIL AVIATION... 


K.L.M.’s RACE ENTRY 


HE illustration of the DC-6A entered 

by K.L.M. in the London-Christ- 
church race has prompted the reminder 
from an official of the airline that a K.L.M. 
DC-2 not only took second place in the 
speed section of the 1934 Méildenhall- 
Melbourne race, but also achieved first 
piace in the handicap section. He adds 
that: “Conditions have changed very 
much since 1934, and it is quite obvious 
that no airliner today would have any 
chance of competing successfully in the 
speed section with such contenders as a 














Canberra and the Valiant. Nevertheless, 
it is naturally the hope of the Royal Dutch 
Airlines that they will repeat their success 
in the transport handicap section.” 


CONVAIRS’ CLOSE CALL 


Two Convair-liners which took off from Chicago about a 
minute apart on August 26th touched while flying at 11,000ft 
over Indiana. One, belonging to United Air Lines, suffered a 
punctured cabin, and made an emergency landing. The other, 
operated by American Airlines, returned to Chicago with a 3ft 
hole in its tail. None of the total of 51 passengers and six 
crew was injured. 


GLOBAL AIR CRUISE 


ROBABLY the most sumptuous “inclusive tour’ ever 

offered by an airline is now being planned by P.A.W.A. in 
conjunction with a travel organization. Taking in five con- 
tinents and covering 55,000 miles, the tour begins on January 
21st next year and will last for 85 days. The aircraft, a DC-6B, 
will be at the exclusive disposal of its 30 passengers, who will 
be provided with “Sleeperettes,” and a lounge and bar. The 
fare, including accommodation, meals, entertainment and shore 
excursions, will be $15,000 (£5,375). 


TO THE MAN ON THE SPOT 


XPERIMENTAL mobile V.H.F. radio has been produced 

by the General Electric Co., Ltd., for the Ministry of Civil 
Aviation and is now on trial at London Airport. Essentially, 
the equipment is a mobile extension of the airport telephone 
exchange and allows any subscriber on that exchange to keep 
in touch with a vehicle which may be anything up to ten miles 
away from the airport centre. It allows airport staff working 
away from normal fixed telephones to communicate with their 
own offices or with other parts of the airfield without leaving 
their work, thus affording a time-saving which may, on occasions, 
prove vital in maintaining service schedules. 

The mobile part of the equipment consists of an amplitude- 
modulation 10/12 V.H.F. transmitter-receiver, installed in the 
back of the vehicle and working from the vehicle battery. It 
operates in frequency bands between 70 mc/s-180 mc/s, includ- 
ing the frequency allotted to vehicles towing aircraft. There is 
no “press to transmit” switch, the user being able to speak and 
listen simultaneously, as with a normal telephone; a control panel 
conveniently sited in the vehicle incorporates a loudspeaker, 
control switch and volume control. An exchange matching unit 
connects a central static V.H.F. set to the telephone exchange. 
This central set may be sited up to five miles away from the 
telephone exchange, with a land-line connection between the two. 


HANDLEY PAGE’S NEW TRANSPORT 
RELIMINARY details were announced on Friday of the 
Handley Page (Reading) project for a DC-3 replacement. 

As the accompanying drawings show, the aircraft, designated 

H.P.R.3, differs in several respects from contemporary designs 

aimed at the same market. The most important difference is the 

use of four engines (870 h.p. Alvis Leonides Majors) which should 
provide a high cruising speed and the ability to meet rigid air- 
worthiness requirements, particularly in hot climates or high 
altitudes. Handley Page say that, to all intents and purposes, 
the H.P.R.3 has been “designed by operators themselves” since 
the specification was the result of a world-wide survey of nearly 
every airline in Europe, Asia, Africa, Australasia and South 

America. The high-position wing, with underslung engine 

installations, is intended to facilitate loading and servicing, as 

well as helping to keep the cabin cool in warm climates and giving 


IN OUTLINE: On the eve of the S.B.A.C. Show, Handley Page (Reading) gave the first details cf 
their projected DC-3 replacement—the H.P.R.3, powered by four 870 h.p. Alvis Lecnides Majors. 
A mock-up has been completed. Dimensions are : 


span, 95ft; length, 70ft 3in; height, 22ft 6in. 


passengers a wide field of vision. The fuselage, which is fully 
pressurized, will house 36-44 passengers or an equivalent payload 
of freight, or a combination of both. The standard tankage of 
700 gal will provide a range of 1,500 miles at 220 m.p.h. with 
a payload of 7,050 lb, and extra tanks can be fitted if required 
by the operators. A 1,000 yd grass strip is stated to be sufficient 
for take-off. Operating costs are quoted as 14 pence per 
passenger-mile or 15} pence per ton-mile. 


NEW CAMBRIAN SERVICES 


EPTEMBER 13th is the inaugural date for another addition 

to the growing network of Cambrian Air Services, who now 
operate three Doves and seven Rapides, as well as four single- 
engined aircraft. The new service, between Southampton and 
Paris, will be flown with Doves on Wednesdays, Fridays and 
Sundays throughout the winter months. On the same days 
the company will also operate an inter-port service linking 
Southampton, Bristol and Cardiff. 


BREVITIES 


DELIVERY of twelve Convair 340s ordered by K.L.M. is about 
to begin shortly and the Dutch airline is reported to have 
agreed to sell two of the Model 240s now in service to Swissair. 
The deal awaits the approval of the Swiss government. 

o * 7 


A merger is announced between two Australian local service 


operators: East West Airlines, Ltd., and South Coast Airways 


(Pty.), Ltd 
. * . 


Executives of B.O.A.C. played a match at Sunningdale Golf 
Club on August 22nd against a team from the Aircraft Golfing 
Society, winning by 4} points to 3}. 

* * . 

Central African Airways experienced a 33 per cent increase 
in passenger traffic in July, carrying 18,626 during the month 
compared with 14,019 in July, 1952. Revenue for July totalled 
£162,000, of which aaa was pou. 

* 

New emits of Sinieiion Airport, Elmdon, is Mr. 
J. A. Gordon, who was formerly in charge of Gatwick and Stan- 
sted Airports. Mr. J. Jackman, who has been temporarily in 
charge at Elmdon since Mr. Peter Scott retired last month, is 
taking up an M.C.A. appointment at Liverpool. 

* * * 


Qantas announce the arrival 
in this country of their chief 
engineer, Mr. H. Wright, 
who will be in charge of liaison 
between the airline and the 
Bristol and de Havilland com- 
panies. Both Britannias and 
Comets will be operated by 
Qantas in the near future. The 
company has placed a £A6m 
order for six of the Bristol turbo- 
prop airliners, and will operate 
Comet 2s in conjunction with 
B.O.A.C. on the Kangaroo route 
next year. Delivery _ of 
Britannias is expected to begin 


Mr. D. H. Wright in 1956. 
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To everyone of nerve and brain 


Who made us stop and stare 


CONGRATULATIONS ... 


FROM SHELL and BP AVIATION SERVICE 


Shell-Mex and B.P. Ltd., Shell-Mex House, Strand, London, W.C.2. 
Distributors in the U.K. for the Shell and Anglo-lranian Oil Groups. 


VISIT STAND No. 121 AT FARNBOROUGH 
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Linear Actuators 


*ENGLISH ELectric’ actuators will operate at temperatures 
of — 60°C, also in tropical and high altitude conditions. 

All types are irreversible and their robust design enables them 
to be run on to their stops without damage. They meet the 
requirements of all prevailing specifications. Illustrated 

is the type 258 linear actuator designed for 400-Ibs. 


normal load, 2.75” stroke. Incorporated are limit 





switches and a position indicator transmitter. Larger 
actuators for such duties as tailplane incidence control and 
rotary actuators are also available. Publications describing 


these actuators are available and will be sent on request. 


ENGLISH ELECTRIC 22 


EXHIBITION 


aircraft electrical equipment ‘Sirs 





Tue ENGLISH ELECTRIC Company Limitep, Queens House, KinGsway, Lonpon, W.C.2 
Aircraft Electrical Equipment Department, Bradford 


ane WORKS: STAFFORD + PRESTON + RUGBY + BRADFORD + LIVERPOOL - ACCRINGTON 


METEORIC PERFORMANCE 
IN FUEL MEASUREMENT! 


In the volumetric measurement of petroleum 
products, BRODIE-KENT Meters measure up 
to the most exacting demands. Operating at 
high rates of flow with sustained accuracy, 
they provide a continuous record of liquids 
flowing through pipe lines by gravity or 
under pressure. ; j 
BRODIE-KENT Meters are of the Positive Fao OE RE RODIMATIC COUNTER 
Displacement type incorporating direct read- Maas sie in ca 
ing counters. 
Two systems of measurement are employed. The X-type models operate on 
twin calibrating pistons and the B-type use the bi-rotor principle. Both these 
systems ensure extreme accuracy. All complicated mechanisms such as valve 
timing, by-pass arrangements are eliminated. 


BRODIE: KEN Metezs 


ee el 





USED ON AIRCRAFT RE-FUELLERS / ; a ! aa 
AT MAIN AIRPORTS. ; het | 5 








Bes 
BRODIE-KENT MODEL B-72 METER, WITH 
- BRODIMATIC COUNTER 
For full particulars write to the sole distributors: / Maximum rate of flow 300 g.p.m. 


STEMCO LIMITED, 740 HIGH ROAD, TOTTENHAM, LONDON, N.I7 
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CIVIL AVIATION... 


Five 32-seat Dakotas of Hunting Air Transport were chartered 
last week to fly over 160 jazz enthusiasts from Bovingdon to 
Brussels on September Ist for a performance at the Palais des 
Beaux Arts, returning the following morning. 

* * * 

Tourist-class fares will be introduced on the London-Johannes- 
burg route on October Ist. As from that date single and return 
fares on the first-class services (operated by Comets) will be in- 
creased by, respectively, £5 and £9 to £180 and £324. Fares on 


the tourist flights (S.A.A. Constellations) will be £140 and £252. 


CLUB and 
GLIDING NEWS 


TURISMO: developed from the P.148, the 

Piaggio P.149 is a light touring and army 

liaison type, powered by a Lycomirg GO- 

435-C2 engine of 240 h.p. driving a Piaggio- 

designed three-blade constant speed metal 
airscrew. 


NE of the few dual Geminis available in the south of England 

for conversion-training of private pilots is that operated by 
Southend’s Municipal Air Centre and Flying School. In addi- 
tion, the school has three Autocrats and a Tiger Moth. Regis- 
tered members totalled 212 at the time of a recent visit, and the 
average monthly totals for flying hours during the summer have 
been in the region of 270. The full-tame instructor, Brian Wales, 
returns shortly to his native Australia, and no successor had been 
chosen at the time of our visit—although we gathered that there 
was no shortage of suitable applicants. 

* * . 


A GLOSSARY of gliding slang is being compiled at Lasham, 
home of the Surrey and Army gliding clubs; contributions 
from other clubs and individual pilots are invited. Of purer 
English, however, are four sonnets, appearing in the current 
“Lasham Newsletter”, dedicated to “Pansy”, the Surrey Club’s 
Tandem Tutor. We particularly like the one which reads: 


Shall I compare thee to a brewer’s dray? 

Thou art less lovely to the intemperate; 

Nor stern sobriety in judgment may 

Not hold thy lineage legitimate. 

Spawn of o!d Tutor (whom since long ago 

Stull in unsteady solitude we fly) 

’Neath terror doubled, and a double woe 

Thou bear’st thy subject masters round the sky. 
Struts, wires and cables, like a forest, hide 

The secrets of thy floorless imperfection : 

Thou holy mystery, thou stressman’s pride, 
Sling’s ultimate, immaculate conception. 

Yet for one virtue shall we stay our deep 
Damnation, and give thanks that thou art cheap. 


The thanksgiving in the last line may well have arisen from 
the fact that the author, Pat Wood, is also the club treasurer. 

On a recent weekend visit to Lasham, much flying activity by 
both clubs was evident, in spite of the repair work caused by 
accidents to three of the Surrey Club’s machines (two of these 
at the National Contests). Auto-towing on the E-W runway 
by the Army club alternated with winch launches alongside by 
the Surrey Club, little time being lost between launches. On 
several occasions, Red-O and Green-O, two of Surrey’s Olympias, 
were outclassed in thermal soaring by Daisy, the club’s T21B, 
and by the Army T21B flown by Stewart Morrison. 


* * * 


HE healthy position of the French ultra-light aircraft move- 

ment was evident at the sixth annual assembly of amateur- 
built aircraft, held at Epernay (Plivot) Aerodrome over the week- 
end of August 14th-16th. The Reseau de Sport de l’Air, a 
national organization whose enthusiastic members were respon- 
sible for the construction of the 35 aircraft at the Assembly, has 
done much good work in making amateur construction of aircraft 


385 


Maj-Gen. C. J. Venter, general manager of South African 
Airways, who was due to retire at the end of October, has been 
requested to remain in his post for another year. This is General 
Venter’s second extension of office. He was appointed to the 


position in 1945. 
* * * 


Piloted by the operations manager of New Zealand National 
Airways, a D.H. Heron will fly H.M. the Queen and the Duke of 
Edinburgh from Rotorua to Cisborne on January 6th. This will 
be the only flight of the royal tour not made in the special 
R.N.Z.A.F. Dakota. Luggage will be carried by a Bristol 
Freighter of No. 41 Transport Squadron. 


popular and practicable. The main object of the Assembly was to 
permit aircraft to compete for the annual award of the R.S.A. Cup, 
given for the best constructed and finished single-seat aircraft 
present. A separate competition was held for two-seaters and 13 
machines were entered in this class, compared with 19 competing 
in the single-seater class. 

The standard of workmanship on all the competing aircraft 
was extremely high, but the panel of judges finally selected M 
Baranger as the Cup winner, with his Turbulent aircraft F-PGYQ 
The Turbulent of M. Borea and a Bébé Jodel constructed by M 
Desbonoit tied for second place. 

In the two-seater class M. Guyaton was successful with his 
Jodel D112. Second place went to a B80, a parasol wing aircraft 
with tandem seating and open cockpits. Third place went to M. 
Duval with yet another Jodel D112. 

As in this country, the problem of suitable power units is a 
pressing one for the amateur constructor in France, who does, 
however, have the great advantage over the British enthusiast in 
that he is permitted to use non-type-tested units. This facility 
has permitted the conversion and use of motor car units, and by 
far the most popular and successful unit employed in single- 
seaters is the converted German Volkswagen car engine. Ex 
amples of other units, such as the Ava two-stroke and the Minié, 
were also seen in Bébé Jodel aircraft. Almost all of the home- 
built two-seaters employed the Continental engine of 65 h.p. 

The judging of the aircraft took most of Saturday afternoon, 
and was followed by a flying demonstration of the competing 
aircraft. The same evening a banquet was he!d in Epernay. 

The following morning visits to the Epernay champagne caves 
were arranged. Flying was resumed at mid-day and members 
were able to fly each others’ aircraft. Flights in two-seater Jodel 
D112 aircraft were given to visiting English enthusiasts, who 
were very much impressed with these neat little aircraft. 

The following types and numbers of aircraft took part in the 
Assembly: Jodel (single- and two-seaters), 21; Turbulent, 5; 
B.80, 2; R.A.14, 2; Brochet, 1; Prototype Aircraft, 2. These last 
two aircraft were a single- and a two-seater, and both showed 
distinct traces of Spitfire influence in the use of an elliptical wing 
plan. Indeed, the single-seat “Pinocchio” is an almost exact 
scale model of the famous fighter. The two-seater, built by R. 
Holleville, is powered by a 65 h.p. Continental (which is most 
carefully and closely cowled) and the whole aircraft is very clean 
aerodynamically. The two seats are staggered to allow a slim 
fuselage torbe employed. The landing speed is quite low due to 
the effect of flaps, and the performance appeared impressive. 

The resident hosts to the R.S.A. were the local aero club, 
Les Ailes Sparaciennes, who own a Bébé Jodel among their air- 
craft fleet. M.Couesnon, of the R.S.A., who was primarily re- 
sponsible for the organization of the Assembly, found time to 
enter his own R.A.14 in the competition, and was of great assist- 
ance to the English visitors 





SERVICE 
AVIATION 


Royal Air Force and 
Fleet Air Arm News 


Vice-Chief of the Air Staff 


OLLOWING upon the death of 

A.V-M. W. Brook, Vice-Chief of the 
Air Staff designate, in a recent flying acci- 
dent, Air Marshal Sir Ronald Ivelaw- 
Chapman has been appointed to fill this 
post. The present V-C.A.S. is Air Chief 
Marshal Sir John Baker, who becomes 
Controller of Supplies (Air) at the 
Ministry of Supply. 

Sir Ronald’s post as D.C.A.S. will be 
taken over by AV-M. T. Pike, now 
Assistant C.A.S. (Policy). He will assume 
the acting rank of Air Marshal. 


R.A.F. Appointments 

HE Air Ministry has announced that, 

from October, A.V-M. A. McKee, C.B., 
C.B.E., D.S.O., D.F.C., A.F.C., is to be 
S.A.S.O, at Bomber Command and that 
A.V-M. G. D. Harvey, C.B.E., D.F.C., the 
present Bomber Command S.A.S.O., will 
become A.O.C, No. 23 Group. 

Two more appointments are those of 
A. Care. G. L. L. Saye, C.B., O.B.E., 
A.F.C., to be A.O.A. at M.E.A.F. H.Q., 
with acting rank of Air Vice-Marshal, and 
A. Cdre. P. D. Cracroft, A.F.C., to be 
S.A.S.O. at Coastal Command, also with 
the acting rank of Air Vice-Marshal. 

Early in November A. Cdre. M. 
Watson, C.B., C.B.E., becomes Director of 
Signals (1) at the Air Ministry and at the 
end of November A. Cdre. E. N. Lowe, 
C.B., C.B.E., takes up his new appoint- 
ment at SHAPE as Deputy Chief of Staff 
(Logistics), 

With the acting rank of 
modore, G/C. G. G. Barrett, 
becomes A.O.C, Gibraltar. 


Air Com- 
C.3.5. 


R.A.A.F. Jet Units 


T has been announced by Air Marshal 

S:r Dona'd Hardman, C.A.S. of the 
R.A.A F., thet No. 86 Wing will be the 
first R.A.A.F. unit to have its Linco!ns 
rep'aced by Australian-bu_It Canberras, a 
squadron of which will be formed at 
Amberley, Queensland. Both bomber 
and P.R. versions will go into service. The 
R.A.A.F. a!so expects to have the first 
squadron of Avon Sabres, mounting two 
30 mm cannon each, in service within a 
year. A Sabre conversion unit is to be 
formed at Williamtown, N.S.W. 


Operation Leap Frog—Four 


HE last of the four R.C.A.F. Sabre 

winys assigned to European defence 
under NATO was recently made ready to 
begin its Atlantic crossing to Germany. 
Called operation Leap Frog Four, the 
ferry flieht was designed to start from 
Goose Bay, Labrador, and to take the 
three squadrons (Nos. 414, 422 and 444) 
to Baden-Soellingen, Germany, via Bluie 
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NO MYTH: The wyvern, wivern or wyfern (the dictionary tells us) is an heraldic dragon, winged, 
two-legged and with a barbed tail. The Wyvern S.4 of today is, of course, Wesiland’s carrier- 
borne, Python-powered, strike fighter. After a somewhat protracted development period—for 
both power plant and airframe were of wholly new design—the Wyvern is now in squadron service 
with the Fleet Air Arm, as this new ‘‘Flight’’ photograph, one of a fine series by John Yoxall, bears 
witness. The aircraft belong to No. 813 Squadron, R.N., commanded by Lt-Cdr. C. E. Price. 


West 1, Keflavik and R.N.A.S. Lossie- 
mouth. In Germany the wing will be 
known as No. 4 R.C.A.F. Fighter Wing. 
R.C.A.F. North Stars have already begun 
ferrying the Squadrons’ groundcrew to 
Germany and are also stationing ske!eton 
crews to service the Sabres at the inter- 
mediate staging points. The first 
R.C.A.F. all-weather fighter squadron, 
No. 445, equipped with CF-100 Canucks, 
is now due to take over No. 422 squadron’s 
base at Uplands, Ontario, in September. 


R.A.F. Benevolent Fund 

N the first half of this year the R.A.F. 

Benevolent Fund spent £305,045 in 
helping 11,276 cases. 

A.V-M. Sir John Cordingley, Controller 
of the Fund, said that a feature of recent 
work by the Fund was the increase in 
educational aid given—considered to be 
one of the most constructive forms of 
assistance. Last year educational expen- 
diture totalled £162,662, an increase of 


£36,886. During the first six months of 
1953 £97,079 was expended on educa- 
tional aid. 

The above figures include the cost of 
upkeep and administration of the Fund’s 
own two residential schools. 


Reunions 
O. 3 S of G.R. (Squires Gate) Old 
Comrades Association 8th annual re- 
union dinner will be held at the Casino, 
B'ackpool, on October 3rd, 1953. Par- 
ticulars: A. C. M. Powell, 26 North 
Promenade, St. Annes-on-Sea, Lancs. 

The third reunion of 1409 (Met.) Flight 
will be held at the Pathfinder Club on 
October 3rd. Details from E. R. Perry, 17 
Pimlico Road, London, S.W.1. 

The fifth reunion of M.R.E.S. officers 
will take place in London on October 3lst. 
Particulars from S/L. P. E. Laughton- 
Bramley, M.B.E., R.A.F. Officers’ Mal- 
colm Club, 24/26, Cadogan Gardens, 
London, S.W.3. 
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This Rotax actuator is for heavy-duty applications, such as undercarriages, etc. 
It is only one of the wide range of linear actuators, from 22 Ib. to 20,000 Ib. thrust. 


Full technical information and advice available at all times. 


. 
Complete Electrical Systems for Aircraft R () | \Y 


ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, N.Y Uv 











Lucas-Rotax (Australia) Pty. Ltd., Melbourne, N.3., Australia, 


Lucas-Rotax Ltd., Scarborough, Ontar Canada 
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SAUNDERS SPHERICAL PLUG COCKS 
SUPREME 
IN BOTH 

HEMISPHERES 








with triple-diaphragm 
sealing, glandless, full- 
bore control of fuel, oil, 
oxygen, nitrogen, 
hydraulic fluids, water- 
shams ot te injection and vacuum 
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MEMBERSHIP of the Pathfinder Club, operated by the Pathfinder Association at 115, Mount Street, London, W.1, is open to all serving and ex- 

Service members of the R.A.F. and Commonwealth and Allied Air Forces. Pilots visiting London for the $.B.A.C. Display are invited to become guest 

members and to use the club rooms illustrated above (F/L. G. A. Thorne, D.S.0., D.F.C., the secretary, is seen near the bar). New residential premises 
for members were officially opened at 118, Mount Street, last week. 


SERVICE AVIATION... 
BATTLE 


A HURRICANE and a Spitfire, sym- 
bolizing the fighters of 1940, will 
fly over Whitehall at 1230 hr next Tues- 
day, September 15th, to herald the first 
all-jet fly-past in commemoration of the 
Battle of Britain. 

Following the two veterans will be 
formations of Meteors, Sabres, Canberras 
and Seahawks, comprising in all 252 air- 
craft. The U.S.A.F. is providing one 
formation of Sabres at the invitation off 
the R.A.F. 

The Hurricane and Spitfire will fly in 
line abreast*at 184 m.p.h., at a height 
of 1,000ft. The modern fighters and 
bombers, in eleven formations spaced at 
half-minute intervals, will fly at 345 m.p.h., 
with alternate formations at 1,700ft and 
1,200ft. First will be six formations each 
of 24 Meteors of Fighter Command, fol- 
lowed by 12 Seahawks of the Fleet Air 
Arm; then two formations each of 24 
Sabres of the Royal Canadian and the 
United States Air Forces; and, finally, 
there will be two formations, each of 24 
Canberras of Bomber Command. 

The fly-past route is from Southend 
Pier to Whitehall, a distance of 35 miles. 
The aircraft will pass over Canvey Island; 
Stanford-le-Hope; to the south of South 
Ockendon and Rainham; over the Royal 
Albert and Victoria Docks; Poplar; and 
London Bridge Station. They will make 
their final approach over County Hall, and 
fly over the Westminster end of White- 
hall. The Spitfire and Hurricane, 
operating from R.A.F. Station North 
Weald, will join the route at Stanford-le- 
Hope. 

In the event of unsuitable weather, the 
fly-past will be postponed until 1700 hr, 
and, if conditions do not improve, until 
September 16th, at 1230 hr or 1700 hr. 
Several rehearsals by formation leaders 
and deputy leaders have taken place during 
the past fortnight. Full-scale rehearsal 
flights have dispersed at Hornchurch. 

The fly-past is being controlled by 


GG 


OF BRITAIN FLY-PAST 


A.V-M. the Earl of Bandon, C.B., C.V.O., 
D.S.0., A.O.C. No. 11 Group, Fighter 
Command. 

No fewer than 70 R.A.F. stations will 
be “at home” on Saturday, September 
19th. This will be the ninth year in 
which these open days have been held 
and it is hoped to attain a record attend- 
ance. Last year’s attendance was itself 
a record, when 966,000 visitors were enter- 
tained all over the United Kingdom; but 
this year, with fine weather and even 
more stations open to the public, it is 
hoped that the million mark will be 
passed. 

In order to show how the R.A-F. lives, 
works and plays, displays and demon- 
strations of all types are being organized 
on airfields. These will include flying 
displays by both jet and piston-engined 
aircraft, ground demonstrations and static 
exhibitions. Stations will again inter- 
change equipment and aircraft so that 
each station will be able to exhibit and 
demonstrate a large variety of aircraft. 

Eighteen of the stations “at home” are 
those from which aircraft took off for the 
great fly-past during the Queen’s review 
of the R.A.F. at Odiham in July. At 
Technical Training Command stations, visi- 
tors will be able to inspect the classrooms 
and methods of training as well as the 
accommodation and facilities enjoyed by 
trainees. At the score of stations where 
members of the Women’s Royal Air Force 
are stationed, the care of younger visitors 
will become their responsibility. 

Admission to stations is free, but pro- 
ceeds from car parks, sale of programmes 
and any other charges will go to R.A.F. 
charities. Last year these benefited to the 
extent of £20,942; this was £7,000 more 
than the previous year. 

As before, special travel concessions will 
be made on the railways for travel from 
places within a 30-mile radius of each 
of these air stations. Cheap day-return 
tickets will be available, equivalent in 


AND 


HOMES’’ 


price to one and one-half single fares. 

The following is a full list of the stations 
which will be “at home” on September 
19th, arranged according to their geo- 
graphical location and with the nearest 
town indicated where appropriate. Those 
marked with an asterisk were not “at 
home” last year. 

Bedfordshire ; Cardington (Bedford), Hen- 
low (Hitchin). Berkshire ; Abingdon (Oxford). 
Buckinghamshire ; Halton (Aylesbury). Cam- 
bridgeshire : Duxford (Cambridge), Oakington 
(Cambridge). Cheshire: Hawarden, West 
Kirby (Birkenhead), Hooton Park. Cornwall : 
St. Mawgan. Devon: Chivenor. Fssex: 
Debden (Saffron Waldon), Hornchurch (Rom- 
ford and Hornchurch). Gloucestershire : 
Filton, Little Rissington (Cheltenham), Aston 
Down, South Cerney (Cirencester), Hamp- 
shire: Andover (Andover), Thorney Island 
(Portsmouth). Huntingdon *Wyton 
(Huntingdon). 

Kent: West Malling (Maidstone), Biggin 
Hill. Lancashire ;: Woodvale, Kirkham (Pres- 
ton). Lincolnshire: Binbrook (Grimsby), 
Coningsby (Boston), Hemswell (Gains- 
borough), Manby (Louth), *Scampton, 
Middlesex: Hendon (Hendon). Norfolk : 
Horsham St. Faith (Norwich), Feltwell (Thet- 
ford), *Marham (King’s Lynn). Northumber- 
land: *Ouston. Nottinghamshire ; Newton. 
Oxford: Benson (Reading). Rutland; North 
Luffenham (R.C.A.F.) (Oakham). Shropshire : 
Ternhill (Newcastle-under-Lyme), Shawbury 
(Shrewsbury), Bridgnorth (Bridgnorth). Somer- 
set: Merryfield, *Weston Zoyland, *Locking 
(Weston-Super-Mare). 

Staffordshire: Cosford (Wolverhampton). 
Suffolk: *Wattisham. Surrey: Headley 
Court. Sussex : Tangmere (Chichester). War- 
wickshire: Castle Bromwich (Birmingham), 
Wellesbourne Mountford (Stratford-on-Avon). 
Wiltshire: Colerne (Bath), MHullavington 
(Chippenham), Melksham (Melksham). Wor- 
cestershire : *Pershore (Worcester). Yorkshire : 
Catterick (Richmond), Dishforth (Harrogate), 
*Finningley (Doncaster), *Linton-on-Ouse 
(York), ‘*Sutton-on-Hull (Kingston-upon- 
Hull), Thornaby, Norton. Scotland: Dum- 
fries, *Dyce, *Kinloss, Leuchars (Dundee), 
Turnhouse, West Freugh. Wales : *Pembrey 
(Lianelly), St. Athan (Cardiff) Valley. 
Northern Ireland ; Aldergrove (Belfast). 
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The Decca Type 424 equipment mounted on the Karrier three-ton 
chassis as demonstrated at Blackbushe. A B.E.A. Bristol 171, piloted 
by Capt. Cameron, is taking off before its demonstration talk-down. 


PRIVATE EYE 


S electronic equipment grows ever more complex and 
costly, both to buy and to operate, it is easy to forget 
that simple equipment is still capable of fulfilling useful 

tasks. In many quarters efficiency has come to be regarded 
as synonymous with complexity, and nothing but the biggest 
and best is felt to be worth considering. Yet, as we briefly 
recorded last week, Decca Radar, Ltd., gave a demonstration 
of a new airfield control radar at Blackbushe Airport on 
August 24th which showed conclusively that simple equip- 
ment can be thoroughly efficient. 

This new development, called Decca Type 424, is defined as 
an airfield radar providing medium-range surveillance for military 
and civil use, so that aircraft movements up to 20 miles from the 
airfield can be observed and controlled. It is further designed 
to be able to scan the surface of the airfield itself and, most 
important of all, to provide an efficient G.C.A.-type talk-down. 

A high-efficiency radar head revolving at 24 r.p.m. projects a 
“pencil” beam of 0.75 deg width and 3.8 deg depth, adjustable at 
selected vertical angles from ground level, produces a very 
clear picture on two independent tubes. The system, of course, 
will not give an exact indication of height for G.C.A., although 
aircraft above or below the beam will not appear on the tubes; but 
Decca claim that height indication is not vital in G.C.A. talk- 
down and that it is just as efficient to pass to the pilot by radio 
the height he should hold at various ranges as to “read his alti- 
meter for him.” If the blip is temporarily lost owing to inaccurate 
height-keeping, the beam has but to be depressed or raised to pick 
it up again. The tube presentation is sufficiently clear and the 
equipment sufficiently simple for two operators to be able to 
talk-down a series of aircraft at close intervals; use of a number of 
channels would overcome any overcrowding of the R/T. Pro- 
vision is also made in the present Type 424 for a C.R.D.F. slave 
repeater, thus enabling the operators to be forewarned of the 
arrival in the area of homing aircraft. 

The complete installation consists of the scanner, radio fre- 
quency head, receivers, displays, control unit, remote C.R.D.F. 
tube and the power unit. All these units, except the scanner, 
are compact and constructed in “package” form. Servicing and 
repair are thus extremely simple, since various “packages” can 
be removed and immediately replaced by spare units. Decca 
also intend to produce an air-transportable version which will 
pack into a number of cases and which, on arrival, can be set 
up in a matter of hours using whatever housing is available. In 
this version the control station can be situated some distance 
from the scanner. 

The scanner is of high-performance parabolic cylinder type 
giving, as already stated, a pencil beam of 0.75 deg width and 
3.8 deg depth; it is 14ft wide, rotates at 24 r.p.m. and can 
be tilted between 0 deg and 12 deg to the horizontal. The 
R.F. head—which can be duplicated to meet military require- 
ments—is housed in a casting which rotates with the aerial and 
contains a magnetron with a power output of some 30 kW. Two 
alternative pulse-lengths of 0.1 microseconds and 0.5 micro- 
seconds can be selected. 

The efficiency of the detector and receiver circuits in this 
unit is claimed to be largely responsible for the high performance 
of the Type 424. The output from the R.F. head is fed to 
receivers—normally duplicate—and these receivers in turn feed 
the two displays, which are 12in fluoride tubes. The picture 
itself is a restful orange, a colour which, apart from being less 


The “‘bridge’’: the slave C.R.D.F. repeater and central control panel cre 
in the middle, the tubes with their individual controls on either hand. 
The layout is simple and the cabin is otherwise unencumbered. 


Decca Type 424 Airfield Radar 


demanding on the eyes, has little effect on normal vision in 
darkness or daylight. Decca are in fact experimenting with this 
orange picture and blue window screens in place of window 
blinds and artificial lighting, thus allowing the operators to 
observe the results of their talk-down by direct vision. Both 
displays are adjustable for six different range-scales between 
0.5 miles and 25 miles, with appropriate range ring markings for 
each range. Either tube can be adjusted to any of the six ranges 
independently of the other to suit the needs of the moment, 
each tube having its own comprehensive controls. The master 
control unit situated between the two displays holds indicators 
of current flow and tuning and controls for pulse length selection 
and aerial tilting. The power unit consists of a rotary convertor 
producing 80 volts at 1,000 cycles, which will work from any 
standard airfield supply. Its power consumption is 4.5 kW 

The Decca unit used in the Blackbushe demonstration was 
mounted on a three-ton Karrier chassis. There was ample room 
in both the control and equipment compartments and both were 
neat and surprisingly unencumbered. Ventilation, strip-lighting 
and telephone were provided, as well as a large centrally mounted 
clock. The aerial could easily be seen through the window as it 
rumbled gently round. There was nothing at all to remind one 
of the dark obstructed passageways and roar of generators ordin- 
arily associated with G.C.A. Six spectators spent a quite com- 
fortable ten minutes in the cabin and each could follow events 
on the tubes. As the aircraft came up to the runway these 
spectators were able to abandon the cabin through the two doors 
and watch it fly past. The picture itself was very clear and 
the aircraft, an Anson, showed up on the screen in silhouette— 
wings, fuselage and tail—on several occasions. 

Three perfect approaches were demonstrated with the Decca 
Anson and then the B.E.A. Bristol Mk171 helicopter piloted by 

Cameron was talked down onto a spot on the airfield 
well away from the runway threshold. Talk-down was given 
right to the point of touch-down and, on the order to cut, those 
emerging from the cabin saw the helicopter ten feet off the 
ground in the precise position previously pointed out by the 
controller, 

Talk-down procedure was quite normal and appeared to 
present no difficulty to pilot or controller. The pilot did not 
appear to “hunt” the glide path (passed on R/T in the form of 
rate of descent and given heights at the various ranges); if he 
had gone too low or too high his blip would have disappeared 
or faded on the tube; a quick order, and tilting of the scanner 
would have retrieved the situation comfortably. Normally 
accurate instrument flying is fully adequate for this type of talk- 
down. Operators can easily be trained to operate the equipment, 
since conversion to it is a matter of hours, and full training can be 
completed in a week. 

Apart from the obvious advantages of the simplicity, efficiency 
and flexibility of the Type 424, its great attraction lies in its low 
price. With this equipment a small airport can provide sur- 
veillance and G.C.A. in bad weather with a single installation, 
either mobile or static. The set costs about £5,000 and can be 
mounted as desired. 

The authorities in charge of Woolsington airport, Newcastle, 
have already ordered the equipment. The R.A.F. has shown 
interest in it and enquiries from abroad are expected. Decca is 
going ahead with production, and the first production Type 424 
sets are expected to be ready in the new year. Altogether the 
equipment is most impressive and encouraging to see, and seems 
to have a very sound future ahead of it. 
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This view of the passenger building at Brussels 
Heliport leaves no doubt about its urban situation. 
Flight’’ photograph 


their inter-city (and international) helicopter passenger 

services on September Ist, following a long and suc- 
cessful period of proving flights on which mails were carried, 
initially by Bell 47Ds and subsequently by the Bells and three 
Sikorsky S-55s. 

The scheduled services, using the S-55s, are over three routes: 
Brussels-Lille (twice daily in each direction), Brussels-Antwerp- 
Rotterdam (three times daily each way), and Brussels-Liége- 
Maastricht (daily); there are no Sunday services. The timetables 
have been arranged to provide the best possible connections with 
Sabena’s international services into and out of Brussels. The 
Liége route is soon to be extended to Cologne and Bonn, and 
early next year a link to Luxembourg and Saarbrucken will be 
added to the network. 

Shortly before the scheduled passenger services began, Sabena 
invited us to sample the Brussels-Antwerp-Rotterdam run. 
Brussels Heliport is five minutes’ walk from the Palace Hotel 
in the Place Rogier; it is at the Allée Verte, which was once a 
canal; filled in many years ago, it is now a tree-lined avenue with 
grass down the centre, thereby providing a clear approach to the 
tarmac behind the passenger building. Thus there is a reason- 
ably gentle landing and take-off gradient—an important safety- 
consideration in view of the well-known fact that helicopter auto- 
rotation height in the event of engine failure is a function of 
forward speed. The same characteristic is shared by the other 
heliports served. 

The service on which we flew was the first of the day, leaving 
Brussels at 7.15 a.m.—an uncomfortably early hour, but neces- 
sarily so because it is a positioning flight for subsequent services. 
The S-55 duly arrived from its base at Melsbroek, and M. Anselm 
Vernieuwe took over as pilot for the wip. M. Vernicuwe, 
Sabena’s director of operations and an ex-R.A.F. pilot of wide 
experience who holds Belgium’s No. | helicopter licence, has been 
largely responsible for conceiving the plans and carrying them 
through to their present stage. 

The S-55’s cabin arrangements, carried out in America, are 
practical rather than luxurious. There are three seats backing 
against the forward bulkhead, three against the rear, and two 
amidships; all are of the light tubular-steel type, with arm-rests. 


A S recorded in these pages last week, Sabena inaugurated 


The photograph below was taken from about 80ft on the descent into Rotterdam. 
Sabena’s director of operations, was pilot on the flight described here. 


If luggage has to be accommodated, one of these eight seats is 
removed. There are four windows about 18in square, one form- 
ing an emergency exit. Seat upholstery is in blue leathercloth, 
the walls have a grey-and-maroon trim, and there is a maroon 
carpet. An intercom telephone and two adjustable ventilators 
complete the cabin appointments. The sliding door, incidentally, 
can be safely opened in flight, though one imagines that ordinary 
passengers will not be invited to make the experiment. 

Take-off provides the usual helicopter sensation, not uncom- 
fortable, but always a little odd to the fixed-wing-educated: a 
slightly rearward, balloon-like rise of 20ft or so, then a swing 
forward and a normal aeroplane-like climb-away. Our passenger- 
load was six, and the crew numbered two, for the pilot 
who had brought the S-55 from Melsbroek remained in 
the cockpit with M. Vernieuwe; but one-man operation will be 
the rule on the services. 

As soon as we were above the house-tops it became apparent 
that we were in for some interesting weather: just the thing, 
in fact, to show how this kind of air service can perform. Mist 
became progressively thicker as open country was reached, and 
gradually it changed to drizzly cloud sitting right on the ground. 
M. Vernieuwe shed height from 1,000ft to something like 
300 in the thickest patches (where visibility was less than 600 
yards) but only slightly reduced the 80 kt ground speed on which 
the timetable is based, for there can be few flatter, more obstruc- 
tion-free flying areas anywhere in Europe. That the farm animals 
(chickens excepted) mostly seemed quite oblivious to our intru- 
sion was testimony to the number of mail flights that had already 
been made. 

It would not be fair to make a direct comparison between 
this mode of travel and modern airliner flying. Equally it would 
not be unfair to say that the ride reminded us irresistibly of 
airline trips in the 1920s, when bad visibility meant just this 
sort of contact flying; though now there was the vast, reassuring 
difference that every single field passing below was, in effect, 
an airfield—and, of course, that we had modern reliability in 
our power unit in any case. Vibration and noise, too, were 
reminiscent; the vibration was not excessive (especially in 
view of the proximity of the 600 h.p. P. and W. R-1340) but it was 
somehow oddly exaggerated by the visual flicker effect of the 
rotor blades. Sabena intend to improve the soundproofing, 


(Right) M. Vernieuw 
“Flight” 


In the background is the City Hall 
photographs 
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particularly in the cabin roof, through which a good deal of 
transmission-noise percolates. 

But it is only the super-critical passenger who is going to 
notice such matters: the others will, we prophesy, be far too 
delighted with the practical advantages which these services 
offer-—such, for example, as travelling 80-odd miles from Brussels 
to Rotterham in 70 minutes, which is said to be less than half 
the time taken by the best trains, and at a cost of £2 10s, which 
is only lls 6d more than the second-class rail fare. Sabena 
are, of course, going to need very high load-factors to make 
such fares an economical proposition; but we gained the impres- 
sion that they are prepared to stake a good deal on making the 
Low Countries truly helicopter-minded by the time, three 
years or so ahead, when they are able to re-equip with large 
helicopters. In any case, the helicopter services are primarily 
intended as feeder-lines to the international routes. As to whether 
the big helicopters are likely to be British or American, senior 
executives with whom we talked later were not prepared to 
commit themselves. 

But to return to the proving flight. After a brief call at Deurne 
Airport—Antwerp has not yet established a heliport—we con- 
tinued towards Rotterdam, and as we crossed the mighty Maas 
with its usual fleets of giant barges the weather began to clear; 
and by the time the S-55 was dropping in over the docks the 
sun was shining. Here the heliport is a trim square lawn, 
with a 60ft x 60ft concrete apron at its centre, within a few 
hundred yards of the City Hall. The passenger building is 
of the same neat, compact and pleasing design as that in Brussels. 
The approaches are even better, for though the scars left by 
the Luftwaffe’s onslaught in 1940 are being healed by many 
fine new buildings, there remains a large central area almost 
unobstructed by anything higher than lamp-standards. It was 
still. early—8.20 a.m.—and soon the railings were lined with 
interested office-bound citizens. International formalities— 
welcome, for once, since the police rubber-stamped our passports 
“Rotterdam Heliport,” thus converting them into historic docu- 
ments—a quick refuelling of the aircraft, and we were on our 
Incidentally, the S-55s 


way back to Antwerp and Brussels. 


SONIC BANGS 


(Continued from page 382) 


itself. The contributions putting forward this explanation were 
started by A. J. Macdonald (Flight, September 26th, 1952, 
p. 433) followed by B. A. Hunn (Flight, October 31st, 1952, 
p. 569) and J. W. Fozard (Flight, December Sth, 1952, p. 696). 
The essential importance of “component of the aircraft velocity 
in the direction of the observer being sonic,” and not “aircraft 
velocity being sonic” has already been pointed out. As an 
example, if an aircraft took off and attained Mach 2 in Scotland, 
say, and was able to fly at this speed before slowing down and 
landing in France, then an observer at Farnborough, who would 
be out of earshot of the two passages through Mach 1 itself, 
would nevertheless hear a sonic bang just after the aircraft had 
flown overhead, corresponding to the instant just earlier when the 
aircraft was approaching him at sonic speed. 

Besides the false explanations that have been expounded there 
are a number of factors which, whilst not contributing to the 
essential cause of the sonic bang, nevertheless help to fog the 
issue for those who want as simple an explanation as possible. 


FLIGHT 


Flight’’ photograph 


Turn-round at Rotterdam: the pleasantly designed terminal building 


are always refuelled for a 45-minute reserve; allowing 400 Ib 
for fuel, they are at present carrying a 1,750-lb payload. 

Of the return trip, made in a few minutes over schedule 
against a 15 kt head-wind there is little to tell: visibility was 
better, though it was raining hard when we called at Deurne. 

M. Vernieuwe is quietly confident of the success of the venture, 
and certainly he seems to have reason to be. On the mail 
flights—the first of which was made nearly three years ago— 
an operational regularity of 97 per cent has been maintained; 
and some 40 million letters have been carried. All-weather 
flying has, of course, been the main subject of study, and 
the S-55 pilots, each of whom was trained in America, have 
put in something like 100 hours of simulated instrument-flying, 
using amber goggles, at 35 kt with a supposed 50ft ceiling. 
Though B.E.A., in their helicopter planning, intend to use Decca 
as their principal navigational aid, the Sabena pilots seem quite 
happy with their V.H.F. D/F., coverage by which is excellent 
in these areas, in spite of the low operational altitude. 


The heterogeneity of the atmosphere, of course, causes shock- 
waves to be defracted to some extent, especially those that are 
travelling nearly horizontally. There is also the possibility of 
extra bangs being heard due to reflection from the ground in 
certain circumstances. These effects, whilst present, will usually 
be of minor significance only. 

In conclusion, it may be remarked that there is one matter that, 
to the author’s knowledge, has not been explained; it concerns 
the puffs of cloud that have appeared on occasions at the same 
time as sonic bangs have occurred. It is highly improbable that 
such puffs of clouds are related to the generation of such bangs; 
but until an explanation is forthcoming the possibility of a con- 
nection must remain. Some such puffs of cloud appeared 
immediately after John Derry made his dive at Farnborough last 
September, just prior to the tragic crash. Perhaps some 
meteorologist can furnish a clue as to the explanation. 

I am indebted to the Chief Scientist, Ministry of Supply, for 
permission to publish this article, but the views are my own. 





“FLIGHT” PHOTOGRAPHS 

ANY of the photographs reproduced in Flight, i.e., those 

taken by our own photographic staff (as indicated on pub- 
lication), are subsequently available in the form of high-quality 
prints. Prices are as follows (dimensions given in inches): 
54 x 34, 1s 4d (glossy or scmi-matt, unmounted) or 2s (toned 
sepia, unmounted); 6 X 4, 2s 6d or 4s; 8 X 6, 3s 6d or 5s 6d; 
10 xX 8, 5s or 7s 10d; 12 X 10, 6s or 9s 8d; 15 X 12, 9s 6d or 
13s; 20 x 16, 13s or 18s. 

Also available are a postcard series, totalling over 200, depict- 
ing both historic and modern aircraft of the R.F.C., R.N.AS., 
R.A.F. and Fleet Air Arm. Complete lists of the series are obtain- 
able on application. Prices are 8d each card, or 7$d each for 
quantities of a dozen or more. One view—most cases a good 
three-quarter front or side—is available for each aircraft type. 


MODEL-MAKERS in Dorset House are “Flight’’ editorial artists Frank 
Munger, John Marsden and A-thur Bowbeer, responsible for many of our 
detailed cutaway drawing. Their respective models—the result of 
many lunch-hours’ work—are a Vickers FB 9 Gunbus, an uncompleted 
Auster 4, and “Grey Dove’’, the Fairchild F-24W Argus of the W.J.A.C. 
All are flying scale machines, and in the recent Model Engineer exhibition 
the Gunbus won a Bronze Medal award. The two completed aircraft are 
each powered by a 5 c.c. diesel engine, and constructed to 1/12 scale. 
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CORRESPONDENCE 


The Editor of ‘‘Flight’’ does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


History on the Scrap-heap 


| HAVE just learned of a most disgraceful situation. I was under 
the impression that the Air Ministry Historical Section was 
keeping one or two examples of all aircraft types in storage. It 
appears, however, that the worthy scheme of 1946 was stillborn. 
A tew months ago the last remaining Hampden, which had been 
kept crated, was sold for scrap. The last Wimpey, which is at 
St. Athan and is still airworthy and will be flown during Battle of 
Britain Week, is likely to meet a similar fate before the end of the 
year. 

The excuse for not keeping these historic aircraft is lack of 
storage space. This seems to me to be ridiculous, since there must 
be acres of covered floor-space in the many airfields on a care-and 
maintenance basis. Since the aeroplanes are crated, they cannot 
take up a great deal of space and, with modern methods, they 
could be stored comparatively inexpensively. Admittedly, keeping 
them airworthy, which was the original scheme I believe, would be 
rather an expensive business, although this could be done as part 
of the training of apprentices in Technical Training Command. 

I think it is absolutely tragic that the aeroplanes which won the 
war should disappear for ever. Can you not use all your power 
to counteract this official apathy before the last Mosquito is 
reduced to firewood? 

London, N.10. J. H. STEVENS. 

{We agree most heartily with this correspondent and have 
offered support to every individual or group which has sought 
since the war to preserve examples of outstanding aircraft; alas, 
so far there has been no positive result.—Ep.]| 


The S.E.5 


UITE the most satisfactory feature of the correspondence 
relating to the S.E.5 has been the substantial amount of 
additional information it has contained. 

The personal reminiscences of Mr. Gerald C. Maxwell, M.C., 
D.F.C., A.F.C. (August 14th) constitute an historical document in 
themselves, and for the lovers of detail I think it must be added 
that the S.E.5A in which Mr. Maxwell is shown seated was B.502. 

Not only did Mr. Bruce Robertson make a valuable contribu- 
tion with his letter published in the issue of July 31st, but he has 
also privately sent me a considerable amount of additional in- 
formation which, for the sake of completeness and greater accuracy, 
ought to be passed on to readers. 

Before quoting Mr. Robertson, however, I should like to point 
out that the serial numbers given by him in his published letter 
indicate a possible error relating to the serial number of McCud- 
den’s special S.E.5A. This has previously been quoted in many 
places as A.4891, but the serial numbers A.4845-A.4868 and 
A.8898-A.8947 exclude this number. I am now of the opinion that 
this number must have been B.4891, of the batch B.4851-B.4900, 
and for this theory there is some support to be gained from the 
fact that B.4897 is known to have had the strengthened under- 
carriage. 

Mr. Robertson tells me that the batches C.9486-C.9635 and 
D.201-D.300 were built by Vickers at Weybridge, and not by 
Austin, to whom I attributed them (on good authority). However, 
Mr. Robertson is clearly so well-informed in these matters that I 
think his correction should be accepted without reservation. Other 
information of historical value supplied by him is as follows : — 

B.600 was rigged with no dihedral on the mainplanes for experi- 
ments in manceuvrability. These were carried out at Farnborough 
after the war, and the S.E.’s behaviour in flight was recorded by a 
ciné-camera mounted in the observer’s cockpit of a Bristol fighter. 
For comparison, similar photographic records were made of 
D.7022, which was rigged with the standard dihedral. 

In 1919, experiments were carried out with automatic landing 
apparatus, with S.E.s as the guinea-pigs. In that year, one was 
fitted with a device known as a Palethorpe skid. 

In the experiments with early variab!e-pitch airscrews, C.1091 
was the test-bed, having an experimental airscrew fitted to its 
Viper engine. 

I share the regret, expressed by Lord Douglas of Kirtleside, 
that in the article no mention was made of No. 84 Squadron, but 
perhaps we may hope that Mr. Yoxall’s able pen may one day 
remedy the omission. As I think I indicated twice, absolute 
completeness in a history of this kind would demand an enormous 
amount of space. It was with equal regret that I did not elaborate 
on the theme of Mannock. 

One final point that should be corrected is that the 80 h.p. 
Gnéme rotary engine had only seven cylinders, not nine as 
stated on p. 85, July 17th. 


Birminghan, 32. J. M. Bruce. 


H 


Airliner Safety Equipment 
HE article by Captain Lovelock, “Briefing the Passenger,” in 
your issue of July 31st, aired a subject which should long ago 
have been dealt with on a high official level. 

There was, however, an important omission, of which Capt. 
Lovelock was no doubt fully conscious—the question of dinghies. 
As he says, “Ships’ lifeboats . . . have a comforting and reassuring 
look’; but what provision is made for the unfortunate air pas- 
senger in this respect on so many aircraft which might end their 
flight in the sea? A lifejacket is an adjunct to a boat or raft, not 
a substitute; alone, it may merely defer an agonizing end except 
under the most favourable conditions. 

Those of us who have flown in the Services can appreciate the 
feeling among airline crews on this matter. Yet how much longer 
will the economics of airline operation remain powerful enough to 
defy the compulsory introduction of so elementary a safety 
precaution ? 

Bradford-on-Avon. G. W. R. NICHOLL. 

Lt.-Comdr, R.N. (retd.) 

{Under certain conditions (as laid down in this country by Air 
Navigation Regulations) the carriage of dinghies “of an approved 
type sufficient to accommodate all occupants of the aerop‘ane”’ is 
compulsory. Broadly speaking, the international standard laid 
down by I.C.A.O requires dinghies only on over-water flights 
which take the aircraft more than 90-120 minutes’ flying time from 
the shore.—Eb.] 


Just a Part of the... 
| AM writing in order to congratulate Flight on a noteworthy 
achievement. Wishing to obtain a copy of a photograph of a 
well-known pioneer of aviation which I had chanced to see in a 
copy of Flight of the year 1913, I rang through on what I felt must 
be a forlorn hope, and was listened to most courteously. 
Within an hour or two I received a call to the effect that the 
negative had been traced and that a print was on its way to me. 
To be able, as it were almost in a moment, to move back from 
an age in which aeroplanes are flying faster than the speed of 
sound, to the gracious days of the Henry Farman biplane, reveals 
an organization which must be as flexible as it is comprehensive. 
London, W.1. J.D. R. Davies, 
Commander, R.N. (retd.) 


“Maybug” Amendments 


[N our capacity as Auster distributors in Switzerland we always 
take great interest in your publication Flight. Thus we came 
to read an article about “Entomological War in Switzerland” 
which appeared in your issue of August 14th. We must say, we 
were rather disappointed in this article due to the fact that geo- 
graphical terms and also the name of the pilot were not accurate. 
Please let us point out the wrong ones: — 

Rhine Valley—It is quite obvious that the Rhine does not flow 
through the Canton Valais and that the Rhéne Valley is meant. 

Sim—No place in Switzerland carries this name. Most prob- 
ably this shou'd have read Sion, which is quite an important air- 
port in our country and, when Zurich or Geneva lie in fog, is 
also used as a subsidiary air base by Swissair and B.E.A. 

Aix-les Bains—This is a tourist resort in France and not in 
Switzerland. You surely meant either Bex or Aigle, two small air 
bases in the Canton Valais. [““Bex” was intended—Ed.] 

As far as the commandant of the team’s base at Sion is con- 
cerned, his name is spelled Geiger, and not Geizer. 

Zurich. J. H. Kevier AG. 





FORTHCOMING EVENTS 


Sept.11-13. 5 B.A.C. Farnborough Display and Exhibition 
(Public premiere, Friday, 11th) 

Sept. 11. Helicopter Association of Great Britain: Annual Dinner 

Sept 12. “Ac Home,”’ R.N. Air Station Eglinton 

Sept 13. Saar Aero Club: International Balloon Rally 

Sept. 14. R.AeS. Wilbur Wright Memorial Lecture 
Prof. N. J. Hoff, F.R.Ae.S., F.1.AeS 

Sept.14- R.Ae.S. and |.Ae.S.: Anglo-American Aeronautical Conference 

Sept 16. Battle of Britain Day 

Sept “At Home,'’ R.N. Air Station Abbotsinch 

Sept R.A.F. Ac-Home Day 

Sept St. Albans Model Aero Club: All-Britain Rally, Radiete 

Sept Aero Club de Milan: Milan Grand Prix. 

Sept.23- Aerodrome Owners’ Association: Annual Conference, New 
castie-upon-Tyne 

Sept. City of Coventry Freemen’s Guild: Lecture “Development of 
Armstrong Siddeley Gas-turbine Engines,”’ by W. H. Lindsey, 
M.A., F.R.AeS 

Sept R.A.F.A. Stansted Branch: Air Display, Stansted Airfield 

Oct Start of England-Christchurch (N.Z.) Air Race 


Public Days 


“Structures,” by 
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NEW BRITISH 
AIR CAMERA 


A NEW type of high-altitude reconnaissance camera 
incorporating principles not hitherto applied to air 
photography has just completed a successful series of 
flight trials at the Royal Aircraft Establishment, Farn- 
borough. Known as the F.85 panoramic camera, it has 
been developed under a Ministry of Supply contract by 
the Williamson Manufacturing Company, of Willesden 
Green, London, N.W. 

Current procedure for high-altitude reconnaissance 
photography giving wide-angle lateral cover is to use 
a “fan” of eight normal-angle cameras, thus providing a 
series of single pictures with lateral overlaps. Because 
of the small installation-space available in jet aircraft, 
any possible reduction in the number of cameras re- 
quired is obviously of prime importance. Williamson’s 
new panoramic camera is designed to provide wide-angle 
(90 deg) lateral cover on single photographs by the use 
of long-focus lenses and swinging mirrors, one lens and 
mirror covering the area on the port side and a similar combination 
attending to the starboard view. It is, in effect, an adaptation of 
the moving-film camera with a moving lens added. 

The first experiments on this type of camera were carried out 
by the R.A.E. in 1948, but they were restricted to ground tests. 
Two years later the Ministry of Supply placed a contract with 
Williamsons for the development and supply of a panoramic 
camera for air photography, based on a schematic design and 


FILM SPOOLS 


FILM LOOP 
TROLLEY 





EXPOSURE 
DRUMS 





CAMS 
OPERATING 


ADJUSTABLE MIRRORS 
' - 4 


EXPOSURE SLITS 


j 
EXPOSURE 
SLIT 


5 PIVOTING 
COVERS < MIRROR 
PIVOTING 
MIRROR 
FIXED 
MIRRORS 


36in TELEPHOTO LENSES 
The optics and mechanics of the F.85 in diagrammatic form. 


INDUSTRY 


Ragosine anti-scuffing paste, one of the molybdenum disulphide 
lubricants made by the Ragosine Oil Co., Ltd., Ibex House, 
Minories, London, E.C.3, has now been given M.o.S. approval, 
under D.T.D. 900/4284, as an anti-seize medium for metal parts. 

© * * 


Wolf Electric Tools, Ltd., announce a new die-grinder kit, type 
DG1, for tool-room duties. The motor, used either as a portable 
tool or bench-mounted, will drive grinding wheels of up to 1jin 
diameter by 5/16in thickness. 

* 7 * 

The Compoflex Co., Ltd., have published a most comprehen- 
sive brochure on flexible-tubing and allied products, supplement- 
ing their technical information service available at the showrooms 
which they opened a year ago at 26 Grosvenor Gardens, London, 
S.W. 

* a * 

Following the rapid expansion of the clothing department of 
the Dowsing Co. (Electrical Manufacturing) Ltd., Sucal Indus- 
trial Clothing, Ltd., has been formed as a separate company. The 
head office is at 62/4 Temple Chambers, Temple Avenue, Lon- 
don, E.C.4, and the works are at Kangley Bridge Road, London, 
S.E.26. Notes on the products of these companies were given in 
our “Aircraft Industry” directory last week: reference should be 
made in the first place to the entry for Suchy Holdings, Ltd. (the 
parent company) on page 349 of that issue. 


Externally, the new Williamson camera presents a body-fcrm convenient for 


transverse mounting in modern fuselages. 


specification prepared by the photographic division of the R.A.E. 

Because of the expected complexity and hitherto untried 
principles of the design the Ministry decided, on the company’s 
recommendation, that initially a single lens and swinging mirror 
camera should be produced. (To obtain panoramic effect the 
swinging mirror “sweeps” the ground so as to obtain a wide angle 
of coverage.) This camera was a miniature of the present experi- 
mental model; it took photographs on 70 mm film. 

Much useful information was obtained from this miniature 
camera, which was flight-tested successfully. Having progressed 
thus far, it was then possible to proceed with a final model, in 
which Williamsons had the full co-operation of the R.A.E. 
Elektron castings were used in the construction of the full-sized 
camera. 

Flight tests of the F.85 have been made in a Dakota specially 
modified for high-altitude operation and photographs taken from 
heights up to 25,000ft have proved very satisfactory. From this 
altitude the ground coverage of each photograph is 11} square 
miles. 

Problems which had to be overcome in developing the new 
camera included the solving of such difficulties as the transporta- 
tion through the mechanism of approximately five feet of film 
every 1} sec; accurate co-ordination of swing of mirrors and move- 
ment of the film across the exposure slit (otherwise the image 
would blur and variation in exposure over the photograph would 
result; and the restriction of the camera to a reasonable size and 
weight. 

Each lens/mirror combination takes a photograph 2ft 6in long 
by 9in wide and the film-capacity of the camera is 1,000ft. There 
is provision for image movement compensation and frequency 
of “take” can be varied between 3 sec and 12 sec. 


IN BRIEF 


For the third year in suc- 
cession, an apprentice of the 
Bristol Aeroplane Co., Ltd., 
has won one of the two annual 
Spitfire Mitchell Memorial 
Scholarships for a_ three-year 
course at Southampton Univer- 
sity; this time he is Guy Swift, 
an apprentice in the Aircraft 
Division. Bristol apprentices 
have also been awarded two of 
the four annual Southampton 
University Industrial Scholar- 
ships; they are M. V. Wagle, 
from India, and A. W. Tich- 
bon. 


Guy Swift (see above) 


We regret to learn of the death of Mr. Arthur Peake-Jones, 
advertising manager of the British Tyre and Rubber Co., Ltd., 
and its subsidiaries. Mr. Peake-Jones, who was 68 years of age, 
served in the R.F.C. during the First World War; he joined the 
company’s predecessor-firm in 1931. 








11 SEPTEMBER 1953 FLIGHT 


Radar for the fet Age 


The rapid and safe landing of the modern fighter demands a radar of the highest 


quality — accurate, reliable and speedy in operation. Decca Airfield Control Radar 424 
fulfils the most exacting requirements at an exceptionally low cost. Achieving a 
landing rate previously impossible, it adds vital minutes to operational sorties. 


DECCA AIRFIELD CONTROL RADAR 


DECCA RADAR LIMITED, 1-3 Brixton Road, London, S.W.9, England 
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ON/OFF WORKING PRESSURE 
1,500 p.s.i. GAS OR LIQUIDS 


FULL BORE 


ELECTRIC 
EQUIPMENT 


by 


A.1.D. APPROVED 
CONTRACTORS TOM.O.S. 


1.V. PRESSURE CONTROLLERS LTD 


is installed on the FORGE WORKS, 844, BATH ROAD 


co WE ET CRANFORD, MIDDLESEX Phone HAYES 2809-1203 


JET-PROPELLED AIR-LINERS 











NEVILLE 
BTH designed, developed 
and supplied the complete D U K bal 


ele ctric power sys tem in collaboration with ex-bomber navigator Edward 


Lanchbery, gives the very latest information, 
drawn from the leading manufacturers, of develop- 
ments in the evolution of high-speed aeronautics, 
describing the latest types of engines and innova- 
tions in aircraft design, and explaining the com- 
plex problems involved in high-speed and high- 
aititude flight, and the way in which they are 
being overcome. 

Their book, published by CASSELL, has 


BTH EQUIPMENT IS conte Gn Ok: ot Gl Nocatee nd is called 
INSTALLED ON MANY 


OTHER WELL-KNOWN = 
.. AIRCRAFT... SOuUnNG ‘ 
Barrier 


THE 
BRITISH THOMSON-HOUSTON HI bs os = - he sa ~g le HT 


COMPANY LIMITED, COVENTRY, ENGLAND 



































Member of the AE! group of companies A449N8 
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GETTING THEM DOWN SAFELY... 


ue 


Metis 


Reproduced by courtesy of The de Havilland Aircraft_Co. Ltd. 


The Simon Long Duration Tape Monitor forges a new link’in 
air/ground communications monitoring. Intensive technical re- 


search has led to the design of a unit offering significant economies 


in first cost and service. Multi-channel, round-the-clock monitoring 
is only one of many features developed as a result of a close study 


of airport requirements. 


LONG DURATION 


TAPE MONITOR 
TYPE LDT-7 





Designed and produced by 
SIMON EQUIPMENT LTD. OF LONDON 


Manufacturers of the 


SIMON LONG DURATION FILM MONITOR 


The air/ground Communication Monitor standardised by 


the Ministry of Civil Aviation of Great Britain, and as 


supplied to the Ministry of Supply. 





Further details are in i available by writing to the manufacturers today 


SIMON EQUIPMENT LTD., RECORDER HOUSE, 48/50 GEORGE STREET, PORTMAN SQUARE, LONDON, W.1. 
ONE OF THE SIMON GROUP OF COMPANIES Telephone: WELbeck 2371 
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Gears and Components 
for 


Aircraft and Engines 
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Development of the 





> 


AUMNETE © GATIAND 


A hook for all 
interested in 
aeronautical 








progress 





Development of the 
Guided Missile 


By Kenneth Gatland. Presents factually all the main in- 
formation now available on the development of guided 
weapons in Britain, U.S.A., Germany, the U.S.S.R. and 
elsewhere. It outlines their present and future possibilities 
both as weapons of war and instruments of research into 
upper atmosphere and outer space. Contains 45 photographs 
and diagrams and comprises | 33 pages. 10/6net. By Post 10/11 


Published for “Flight” 


Obtainable from booksellers or from: 
acute & SONS LTD., DORSET,HOUSE, STAMFORD ST., LONDON 8.E 1 
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SUPER SENSITIVE LEAKPROOF 
CONTROL VALVE 


PROV. PAT. No. 3064/53 














FLOW AT CONSTANT PRESSURE 























ae 


re) ae 
REVOLUTIONS OF HANDLE 

















TECHNICAL DATA: 
Working pressure—-15 P.S.I. to 100 P.S.I. 
Full flow over 4 rotations of handle. 
Valve body dims. 14” 1” dia. 
Connectors— B.S.P. or 7%” dia. plain. 
Mounting—Panel or base. 


ROLLASON AEROCESSORIES LTD. 


CROYDON AIRPORT e SURREY 
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Designed trem the Start... 
Ter the Star... 


OF AIRCRAFT LIKE THE SAPPHIRE-ENGINED 
ENGLISH ELECTRIC CANBERRA 


a 





The Aeroplane 


pyright photograph 


MUREX GROUND POWER 





Murex Ground Power Units have been 
developed over a period of years in 
close collaboration with leading airlines. 
They provide the best answer to the 


66 ee 
Ah, now I SCC, SIP. problem of starting powerful modern 


aircraft quickly—piston, turbojet and 


every picture tells a story. So he is a firm believer in turbo-prop. Murex units will supply a 
the value of WEST photo-copies to circulate infor- peak current of 2,000 amperes for engine 
a st and accurately, starting periods and a current of 600 
e ) ao y g -— . 2e > © y . g r4 

Ph. eauty mie photo — he says, is that amperes continuously at 28 volts for 

ey leave no room for mistakes or ¢ nts. The - 

) ; s a oF segues Phe servicing and pre-flight checks. Other 
design, plan, drawing, or message is down in black 

iS wh capacities are available. Murex units are 
and white for the whole world to see, and once seen . : 
in nse Suompitan, engine-driven and thus they eliminate the 

Why not use WEST photo-copies in your business 
for putting the whole staff ‘in the picture ’— with 
speed and accuracy? A copy can cost as little as 6d., 


Our chairman was raised in the simple faith that 


expense of heavy service accumulators 


and the job can be done within 24 hours. Reproduce- 
tions can be supplied on paper, card, glass, trans- 
parent film, tracing-cloth and other materials; and 
bulky sets of documents can be reduced in size by 
photo-printing, for easy storage in bulk. 


STAND 127 
S.B.A.C. EXHIBITION 
& FLYING DISPLAY 
Public Days: SEPTEMBER 11-12-13 


photo-copies UREX (eae ONT 


Send your work by post and in confidence to 


ee eee ee ie MUREX WELDING PROCESSES LIMITED 

36, BROADWAY, WESTMINSTE 
¥, WESTMINSTER, LONDON, 8.W.1 WALTHAM CROSS, HERTS. TELEPHONE: WALTHAM CROSS 1636 
Telephone: ABBey 3523 GPU 19 
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Acratork Spanners and Test Rigs 
are in use by the Air Ministry 
and Ministry of Supply 





JAGRATORIKC 


PRECISION TORQUE SPANNERS 


1 Control torque application automatically 








2 Make overloading impossible 
3 Are unaffected by side loads or speed of operation 
4 Give precision results with unskilled labour 


5 Retain their accuracy for long periods of 
continuous use without attention 








SPANNERS 


Nine models provide for all 
loads up to 250 Ibs/ ft. 


TEST RIGS 


Three models cover the 
range 0-1 ,000 Ibs /ft. 
Suitable for torque 
spanners of all types. 
Patents Applied for 


World Distributors :— 


CORY BROTHERS & COMPANY LTD. 


CORYS’ BUILDINGS, CARDIFF + Telephone Cardiff 31141 
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OXYGEN 
BREATHING APPARATUS 


for 


High Altitudes 
Mount Everest 


Vital parts of the oxygen equipment of the 
1953 and earlier expeditions were designed and 
supplied by the Company. 


AIRCRAFT SAFETY BELTS 


as supplied to 


THE QUEEN’S FLIGHT 


and 


LEADING AIR LINES 
AIR COMPRESSORS 


S.B.A.C. EXHIBITION - 


SIEBE.GORMAN & CO.L” 


l 


We EVERYTHING FOR SAFETY EVERYWHERE a 


TOLWORTH - SURBITON - 





STAND 114 


SURREY 














Across the Channel 
with Bleriot in 1909... 
... m World-wide service today 


Bowden have introduced important develop- 
ments in the design and construction of 
Bowdenflex High Pressure Hose Units, 

including units with detachable end fittings 

demonstrated this week at Farnborough. 


Particulars on application to 
BOWDEN (Engineers LTD 


Flexible Pipe Division London, N.W.10 





@ 48-128, 








& 


eae” 





KEUVUCE OPERATING COSTS.. 


bee 

















Streamline Filters enable nigh grade oil 
to be used over and over again, thus help- 
ing to solve the problem of maintaining 
maximum efficiency at minimum cost. 


Streamline ricters 


INGATE PLACE, LONDON, S.W.8 
phone MACAULAY 1011 
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LIGHT INSTRUMEN- 
TATION CAMERA 
DRIVE with a rang: 
of speeds from single- 
shot to 48 pic- 
tures per sec 


UW CINE - CAMERAS 


| for RESEARCH 
Jon TAKE-OFF RECONNAISSANCE © “*szcirHooe 
CAMERA for recording 


the flight-path of air- and 


RECORDING 


oor tt wew 


70mm LOW ALTITUDE 
RECONNAISSANCE 
CAMERA with exposures 
at 4and 8 pictures per sec. 


W. VINTEN LTD., NORTH CIRCULAR ROAD, CRICKLEWOOD, N.W.2. _ Tel.: GlAdstone 6373 











PRESERVATION 
PRE-PACKING 
EXPORT PACKING 
SHIPPING and 


INSURANCE LIMITED 


now have in production the following types of 


AIRCRAFT EQUIPMENT 

R.V.T. RADAR WORKSHOPS 

TAIL TOWING ARMS 

TAIL STEERING ARMS 

FORWARD TOWING BRIDLES 

JACKING TRESTLES 

DEBRIS GUARDS 

TROLLIES 

MAINTENANCE SUNDRIES 
ETC., ETC., ETC. 


A Comprehensive Service 
for the Aircraft and Allied 
Industries 


* 





OUR NEW PROTOTYPE TOWING ARM FOR THE 
Tak ead BRISTOL BRITANNIA WiLL BE USED AT FARN.- 
ake your Packing and BOROUGH BY THE BRISTOL AEROPLANE CO. LTD 


Shipping Problems to:— hieniomameminie 
@ AMMO CHUTES @ CRATES 
@ CAMERA STANDS, etc 


DEPARTMENTS 
CABLE SPLICING AND PROOF LOADING 
8 S s LIGHT AND MEDIUM ENGINEERING 


WOOD MACHINERY AND ENGINEERING 


DOMINION WORKS Subcontracting facilities for Aircraft Engineering available 
THAMES ROAD, CHISWICK, W.4. WELLINGTON ROAD SOUTH, STOCKPORT 


Tel.: Stockport 4642-3-4/4391 Grams: ““Smithsov, Stockport.’’ 


Tel. : CHIswick 4794. Cables: Park, Domin. FULLY APPROVED 
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Ot bhe Reillea toy 
THE 


ircvafl i iiasise 


Nilliam hig 
AND CO, LIMITED 
ENGINEERS 
RANELAGH WORKS 
CHAPTER STREET 


WESTMINSTER, SWI 
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The 
B.0.A.C. HYDROSTATIC 
WEIGHING UNIT 


(25 ton capacity unit illustrated) 


= ACCURATE 
~~ PORTABLE 
* RELIABLE 


ALL ENQUIRIES TO THE SOLE DISTRIBUTORS 


KENTON EQUIPMENT Ltd. 
708, KENTON ROAD, KENTON, HARROW 
MIDDLESEX 
WORdsworth 7803 (5 lines) 


Manufactured by ALLTOOLS LTD., GT. WEST ROAD, 
BRENTFORD, MIDDLESEX 









































with an Airborne Recorder the test-pilot can note 


vital data at the time of occurrence. Crash-proof 


and compactly tailored to fit into the minute free 
space of a test aircraft, this remote-controlled 
instrument gives up to 60 minutes of continuous 
recording without reloading. It also has unlimited 
potentialities for crew-training and procedure drill. 


AIRBORNE RECORDER 


-“——_— = 
- 


SPECIFICATION 


Weight (complete) 
Dimensions . 


Current consumption. 20 watts. 
/ 
/ 
Further particulars can be obtained from Pg 


BOOSEY and HAWKES LTD. 
Electronics Division, EDGWARE, MIDDLESEX. 


Telephone. EDGware 5581/8 


wt 


STEEL BUILDINGS 


Early Deliveries! 


* The following, offered subject to remaining unsold, are just two examples 
If they do not 


fit your requirements," write to us and we will endeavour to match your 


from our extensive stocks of reconditioned buildings. . . . 


needs against our nearest stock item. 


No. 311/22. SINGLE STOREY. soft wide by 360ft long by 14ft to eaves, 
in three 30ft spans, with corrugated asbestos covering, patent glazing to 
roof, sliding doors. 32,400 sq. ft. 


No. 311/23. SINGLE SPAN. 30ft wide by 18@ft long by 14ft to eaves, 
completely cladded with corrugated asbestos, patent glazing to roof, 
sliding doors. §,400 sq. ft. 


¥ Please quote building reference when sending for details. 


CHAMBERLAIN INDUSTRIES LTD. 
STAFFA ROAD, LONDON, E.10 Telephone LEYtonstone 3678 








Ors 


e J. J. BENSON. 


Aircraft Furnishers ‘ Approved 
Dunlopillo Stockists and 
Handbuilders 


872-876 LONDON ROAD 
LEIGH-ON-SEA - ESSEX 
Telephone Leigh-on-Sea 77423 
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fuses 


AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 

“copy’’ should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 


FLIGHT 


61 


CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4 - per line, minimum & 


London, 8.1 


average line contains 6-7 
Contracts, Patents, Legal and Official Notices, Public 
Kach paragraph is charged separately, name and address must be counted 

prepaid and should be addressed to FLIGHT Classified Advertisement Dept 


words. Special rates for Auctions, 
lenders per line, minimum 10 
All advertisements must be strictly 


Dorset House, Stamford Street 


Announcements 


Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd 


and crossed & Co 


Trade Advertisers who use these columns regularly are 


2 consecutive insertion orders 


charge for 2 words plus 1 
uivertisement charge 
London, 8.E.1 


The Publishers retain the right to refuse or withdraw advertisements at their di 


ullowed a discount of for l 10°, for 26 and 15%, for 


Full particulars will be sent on application 
Box Numbers. For the convenience of private advertisers, Box Number facilities are available 


at an additional 


extra to defray the cost of registration and postage, which must be added to the 
Replies should be addressed to 


Box 0000, eo Flight Dorset House, Stamford Street 


retion and do not accept liability 


for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 


Situations Vacant. Vhe engagement of persons answering these advertiser 
office of the Ministry of Labour and National Service ete. if the applicant is a man aged 15-64 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The N 


Vacancies Order 1952 


ents must be made through the local 
or a woman 
tifeation of 





R. A. Short Aviation 


pleasure in offering up to 58 


have 


de Havilland Mosquito Aircraft 
of the following types: 
Reconnaissance 
Long Range Bomber 
Fighter Bomber 
Naval Fighter Bomber— 
folding wings 


All these aircraft have been kept 
to the highest standard and are 
in excellent condition 


R. A. SHORT AVIATION 
Godstone Rd., Whyteleafe 


Surrey 
Tel: UPLands 0391 and 9739 














WIRE 
THREAD INSERTS 


' 
| 
| 

; eee oe / 
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FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN . BATH 


Tel.: COMBE DOWN 2355/6 








AIRCRAFT FOR SALE 





AEROPLANES BY DUNDAS!!! 
AEROPLANES BY DUNDAS!!! 


peNDAS, Ltd., offer 


TIGER MOTH 

Comrt ETELY overhauled, fitted with nil-houred 

“ engine ready to fiy away immediately, price {£425 

AUSTER AUTOCRAT 

SSUED with new certificate of airworthiness and 

fitted with nil-houred engine. In first-class condition, 
price £700 

AUSTER AUTOCAR 

W! TH new certificate of airworthiness and only 170 

hours on engine and airframe since new. Fitted with 

6-channel radio, price £1,600 


MESSENGER 
Ww! TH low engine and airframe hours and Current 

certificate of airworthiness, price £1,350 
GEMINI 
ITH 200 hours on engines and airframe, issued 
with new certificate of airworthiness and fitted with 
6-channel radio, price £1,850 
HE above aircraft have been taken at random from our 
light aircraft sales file in which there are many more 
attractive offers. Should you be requiring an aeroplane 
send us your requirements which will receive our 
prompt attention 
"he ps on us at London or Croydon if you are in Town, 
if not, write for our sales list and detailed specifica 

tions 


K. 

UNDAS, Ltd., 29 Bury Street, London S.W.1 
WHI. 2848. Cables: ‘‘Dundasaero.” 

ROYDON AIRPORT, Surrey. CRO. 7744. Cables 
“Dundasaero, Croydon.” [oss9 


W. S. SHACKLETON, LTD. 
tor 
Civil Aircraft 
ot 
Every Description 


For purchase or sale in any part of the world 
For quotations delivered C.1.F. by air or sea 
for any aeronautical inquiry 
WRITE TO 


EUROPE’S LARGEST AIRCRAFT DEALERS 
W. S. SHACKLETON, LTD. 


22 years at this address—128 different types of aircraft 
sok 
175, PICCADILLY, LONDON, W.1 
Tel.: Regent 2448/9 
Cables: Shackhud, London 


D.H. SERIES 4 RAPIDE 


Queen 11 engines. Constant Speed Propellers 
140 m.p.h. cruising at 20 g.p.h. 110 m.p.h. on one engine 
100 yds. take-off. 1,500ft per min climb 
CONVERSION DRAWINGS, £100 
CONVERSION KITS 
COMPLETE AIRCRAPT from £2,500 


FLIGHTWAYS LTD. 
SOUTHAMPTON AIRPORT {9930 


AKOTA with full C. of A £13,000 quick sale 
Ansons, Whitney Straight, Dakota spares 
Starways, Ltd., Speke Airport, Liverpool 19 {1027 

ILES MAGISTER, 3 years C" of A. Fast machine 











with $00 hours to run on engine. {325 (Carey, 





TECHNICAL ASSISTANTS 


THE DE HAVILLAND 
AIRCRAFT COMPANY 


LIMITED 





require 


TECHNICAL ASSISTANTS 


in their 


Stress Office at Hatfield 


Excellent opportunities 
exist for experienced 
men to work on the 
latest type of Civil and 


Military Aircraft 
GOOD SALARIES 
commensurate with 
ability and experience 

are offered 


Apply stating“ age, experience and salary 
required to: 


CHIEF STRUCTURAL ENGINEER 
(AIRCRAFT) 


THE DE HAVILLAND AIRCRAFT 
COMPANY LTD. 


HATFIELD AERODROME, 


HERTS. 














Denham Flying Club. Denham 2161 {1035 





FLYING BOOTS 


Lined throughout with soft lux- 
urious Sheepskin, these excellent 
boots have all leather uppers, 
leather sole, rubber hee! and a 
strap and buckle adjustment 
Sizes Ladies 5-7 £5 9 6 
Gents 5-12. -w~ 


Terme to Flying ) Trade Supplied 
Send 3d st sstrated catalogue 


D. LEWIS LTD. (DEPT. F.) 
Leather Clothing Manufacturers for Home or Export 
124 GT. PORTLAND ST., LONDON, W.1 
Te 


1, Museurn 4314 Grams: Aviakit, Wesdo, London 














AIRCRAFT FOR SALE 


AEROSERVICES (LONDON), LTD. 





Orrer for quick delivery the following aircraft: 
Peoustas DAKOTA Freighter 

Devetss DAKOTA Passenger 

D* HAVILLAND DOVE 

AIRSPEED CONSUL 

Avro ANSON Freighter 

ALSO available for immediate delivery, the following 


engines: 


pra! T AND WHITNEY R.1830-92 and 


R 1830-90. 
. 


L*< (OMING 0-290-3 fully overhauled and guaranteed 


CROYDON AIRPORT, 
FNGLAND. 
ELEPHONE: CROydon 8833. Cables, “Aeropaul, 
Croydon,” [o940 





AV!RAD, Ltd 


OCKHEED Lodestars, PBY5A amphibious Cata- 
4 linas and Avro XIX aircraft available for immediate 
delivery. Also spares and equipment for all types of 


aircraft and engines 
VIRAD, Ltd., Crovdon Airport, Surrey. Tel.: 
Croydon 7744. Cables: Avirad, Croydon. [0500 
AYLORCRAFT. Three years’ C. of A. Silver and 
red lettered. Fngine 38. airframe 747 hours. £326 
—R. Marsh, 5 Birdwood Rd., Cambridge. [1020 
IR SALF. Gemini aircraft, 10 months C. of A. to 
run. Reliable machine. Apply: Southern Aircraft 
(Gatwick) Litd., Gatwick Airport, Horley, Surrev 
Crawley 811 {1028 
ENDAIR of Croydon Airport offer the following 
aircraft for sale. Tavlorcraft, Austers (all marks), 
Proctors, Messengers, Gemini, Magisters, Fairchild, 
Argus, Bonanza, Rapides and Consul.—Vendair, 
Croydon Airport, Croydon §777. [0603 
USTER AIRCRAPT, LTD. offer a limited number 
of de luxe standard Mark ¢ aircraft. These are 
completely rebuiltin the factory (not “reconditioned’’) 
to modern specification. All new upholstery, trimming 
and flooring. Each machine carries maker’s guarantee, 
as for new aircraft [1022 
EROCONTACTS, Ltd., leading distributors of new 
and used aircraft to all classes of operator. British 
Commonwealth Agents and  concessionaires for 
$.N.C.A.S.O. and Piaggio, and many principal opera- 
tors for the disposal of their fleets. —Aecrocontacts, Ltd., 
Gatwick Airport, Horley, Surrey. Horley 1510, ext. 
139 [o990 
OR the last 20 years Agence Aeronautiaue Legastelois 
has been buyirg and selling aircraft in France and 
abroad. Its subsidiary company, Tout Pour L’Avion 
specialises in aircraft engines, instruments and spare 
arts, and is an accredited agent to the French Air 
inistry, Air Force, and all French air transport com- 
anies. If you wish to introduce your goods to the 
7rench market, why not contact Tout Pour L’Avion at 
2 Rue St. Pierre, Neuilly-sur-Seine, who will be pleased 
o advise you? {1031 
AKOTAS: Two aircraft recently overhauled and 
converted to tasteful 32-passenger standard, but 
retaining double doors and freight floor; two luggage 
bays rear cabin and buffet forward front bulkhead all 
removable. Polished finish with tropical top. R.1830- 
90D and -92 engines. Radio MF/HF, B.C.357/348, 
dual V.H.F. PTR.61/SCR.§22, BC.433/G Compass, 
C.B.A. 75 m/c Fan Marker. One full de-icing other 
minus boots. Low hours since new and overhaul all 
round, 2-3 months since C. of A. Available inspection 
short notice Britavia, Ltd., 1 Great Cumberland 
Place, London, W.1. {1012 





AIRCRAFT WANTED 





O' JR demand for good used aircraft of all descriptions 
is very great. Operators or owners wishing to dis- 
pose of aircraft, engines, or anything aeronautical, are 
asked to communicate at once to :— 
R K. DUNDAS, Ltd., 29 Bury Street, London, 
*S.Wua 
HI. 2848. 


Cables: ““Dundasaero, Piccy, London.’ 


(“acoreon AIRPORT. CRO. 7744. 
- [oss8 


AIRCRAFT ACCESSORIES AND 
ENGINES WANTED 








VEEN III, 1,000-hour life, £325. 


YCOMING 0-290-3, complete with mags. and carb., 


4 £175. ; : 
YIPSY MAJOR I, £175. Gipsy Major if complete 
¥ with fuel pumps, £215. 


(case TAN X and XIX, £250. Cheetah X, £275. 


LL above engines ex stock. Nil hours since over- 
haul by A.R.B. approved firm.—Box 0315. [1001 
ANTED:—Plessey VHF 12 volt a/c radio. AIR- 

VIEWS Ltd., Ringway Airport M/C. [1023 
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—said the Thai postman. And we 
couldn't agree more! 

Aerocontacts supplies service is 
recognised both far and wide as 
being the only reliable solution to 
aeronautical supplies problems, and 
for our part, deciphering inquiries in 
Siamese is just part of our daily 
routine! 

The Scoba range of aeronautical 
products covers every type of British- 
made aircraft equipment, compon- 
ent, and accessory and enables Aero- 
contacts Ltd. to offer a truly excep- 
tional service to operators all over 
the world. Swift delivery is ensured, 
from the A.R.B. and A.I.D. approved 
stores at Gatwick, and, through the 
Scoba scheme, aircraft equipment is 
supplied at the very keenest prices. 


we FLASH / 


Fully equipped radio and elec- 

trical workshops available to 

undertake overhaul, repair 
and maintenance. 


TA la 


#* “Obviously you need aeronautical supplies 
and service of the highest order!"’ 


SEND YOUR INQUIR'ES FOR 
ELECTRICALS - RADIO & RADAR - A.G.S. 
INSTRUMENTS - GROUND ECUIPMENT 
RAW MATERIALS - TYRES & TUBES 
NEW & USED AIRCRAFT FOR ALL CLASSES 
OF OPERATOR, SINGLY OR IN FLEETS. 


fo : : 
AEROCONTACTS 
te 
GATWICK AIRPORT, HORLEY, SURREY 


¢ m6 


TELEPHONE HORLEY 1510 CARLES AEROCON HORLEY 








AIRCRAFT ACCESSORIES AND 
ENGINES WANTED 





ENDAIR of Croydon Airport, suppliers of aircraft 
components. 

NGINES and ancillary equipment for British and 
American aircraft. 

YENDAIR, Croydon Airport. Croydon $777. 

[0606 

Crus engines wanted. Any type, anv condition. 

Records and full details must be available.—Box 


4494. [0265 
IRCRAFT lamp filaments, fuses (British and 
American), instruments, heaters, etc.—Suplex 
Lamps, Ltd., Suplex House, 239 High Holborn, Lon- 
don W.C.1. Tel.: HOLborn 0225. (9973 





AIRCRAFT ACCESSORIES AND 
ENGINES 


AIRCRAFT SPARES ? ?? ? ? 


ARGE stocks held of spares for the following air- 
craft:— 

Avro Anson 
Beechcraft Traveller 
Boeing Fortress 
De Havilland Mosquito Piper Cub 
Douglas Dakota Supermarine “Spitfire” 
ENGINE SPARES ? ? ? ? ? 


LARGE stocks of spares and accessories for engines 
made by the following manufacturers :— 
Packard 
Pratt and Whitney 
De Havilland Rolls-Royce 
Lycoming Warner 
SEND your enquiries to:— 





Fairchild Argus 
Fairey “Firefly” 
N.A. Harvard 


Armstrong Siddeley 
Continental 


A J. WALTER, Gatwick Airport, Horley, Surrey. 
¢ Tel.: Horley 1420 and 1510. Cables: Cubeng, 
London. [0268 





AIR CHARTER 





AKOTAS, freight and passenger available for char- 
ter or bare hull hire —Apply Starways Ltd., Liver- 
pool Airport, Liverpool 19. [9999 


AIRCRAFT FERRYING 


ERRY WORK to Orient and Far East. Experienced 
Pilot (10,000 hours) offers attractive rates for any 
type aircraft.—Box 0389. [1010 











AIRCRAFT SERVICING 


NIGHTSCALE AIRCRAFT SERVICES 
DENHAM AERODROME 





EPAIRS and servicing, airframe and engine spares 
for Auster aircraft. Hire and fly yourself. Join the 

East Bucks flying group. Particulars from above. —_ 
9980 


ROOKLANDS AVIATION, Ltd., Brooklands 
Aerodrome, Weybridge. C. of A. overhauls, modifi- 
cations and conversions. Tel.: Byfleet 436. [0305 
EPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil Repair 
Service, Sywell Aerodrome, Northampton. el.: 
Moulton 3218. [0307 
EE crack detection by Magna Flux of air- 
craft parts. Prompt services; reasonable charges.— 

4 Aircraft, Blackbushe Airport, Camberley 


>. and S. 
[0310 


1600 (Extn. 307) 





CARAVANS 


LOOKING FOR A HOME? 


“ WUST the very thing’—may be too expensive when 

you do find it. But the wise birds plan their first 
home on an economical budget. If you are looking for 
an independent home where you can live a new life of 
freedom, health and leisure at low cost, then call and see 
the latest residential and dual-purpose caravans now on 
display. Always an extensive selection of good slightly- 
used caravans. Credit facilities confidentially arranged. 
Caravans for hire at Winter Rental. Send for your free 
copy of latest booklet “Happy Homes Unlimited.” 
Main Distributors: Eccles, Penarth, Safari, Thomson. 


F.0.C. CARAVAN CENTRE, 





200/220, Cricklewood Broadway, 
LONDON N.W.2. Tele.: GLAdstone 2234 
Open Mondays to Saturdays 8-7. [1018 





EW “Statesman,” £1,065. Other Berkeleys from 
£399/10/-. New Glider 4-berth de luxe, £399/10/-, 
and 2-berth, £212. Safari, £368. Towing. Hire pur- 
chase.—Mantles Garages, Ltd., Biggleswade. Tel. ad 
0367 





CLOTHING 


A.F. and R.N. officers’ uniforms purchased; large 
© selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fisher’s Service Outfitters, 85-88 Wel- 
lington St., Woolwich. Tel.: Woolwich 1055. [0567 
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A Hunting Group Company 


SPARES 
SUPPLY 
SERVICE 


Spare parts for a 


wide range of... 
TIGER MOTHS 
PROCTORS 
DAKOTAS, CONSULS 
RAPIDES, VIKINGS 
ANSONS, DOVES 








ENGINES 
AIRCRAFT 
INSTRUMENTS 
ACCESSORIES 
AND HARDWARE 





A special Division is available 

to handle operators’ spares 

requirements—prompt delivery, 

Packing, Shipment Export 
Facilities 





Full Details from: 


FIELD AIRCRAFT 
SERVICES LIMITED 


CROYDON AIRPORT 
CROYDON : SURREY 
Phone : CROydon 7777 
Cables: FIELDAIR, Croydon 


SBSBeBeBeBeBeuwteess as 
® 129/138 





FLIGHT 





CLUBS 





A.S.C. All ex-members of the C.A.S.C. are re- 
~* quested to communicate with R. T. Dew, 27 
Gubyon Ave., Herne Hill, S.E.24 [1025 
EDHILL FLYING CLUB, Redhill Aerodrome, 
Surrey, for flying instruction. Open 7 days a wee 
Nutfield Ridge 2245 [0348 
ONDONERS! Your most accessible and reasonable 
4 club. M.C.A. approved courses. Austers, 45/- hour, 
trial lesson 17/6.—Phone Penguin Flying Club, Vic. 1300 
[0285 
ERTS and ESSEX AERO CLUB, Broxbourne 
Aerodrome, Nazeing, Essex M.C.A. approved 
30-hour course; residential; trial lessons, 3§/-; train 
from Liverpool Street, or Green Line Coach 715 
lel.: Hoddesdon 2453, 2421 [0230 
LYMOUTH AND DISTRICT AERO CLUB for 
Auster and Tiger Moth flying instruction; dual and 
solo at £3 per hour reducing to less than £2 per hour for 
solo flying on “Fly Yourself Hire’’ basis; flying instruc- 
tors’ courses and M.C.A. approved course for private 
pilot’s licence.—Tel.: Plymouth 72753 (034! 





CONSULTANTS 





W. SUTTON (Consultants), Ltd., 7 Lansdown 
¢ Place, Cheltenham. Tel. §811 

“SPECIALISTS in sales development and business 
J negotiations between U.K. and Canada 0750 
YROUP CAPT. E. L. MOLE, B.Sc., A.F.R.Ae.S., 
B 31 Dover St., London W.1. Gro. 5902 [o400 
WING COMMANDER R H STOCKEN, 
F.R.Ae.S., Eagle House, 109 Jermyn St., London 

) Tel.: Whitehall 8863 [o419 





PACKING AND SHIPPING 





AND J. PARK, Ltd., 143-9 Fenchurch St., E.C 

© Tel.: Mansion House 3083. Official packers and 
shippers to the aircraft industry [oor2 
XPORT PACKING SERVICE, Ltd., Imperial 
Buildings, 56 Kingsway, W.C.2. Phone: Chancery 
§121-2-3. Scientific packers to the Services and in- 
dustry. Specialists in the packing of aircraft and aircraft 
components. Approved packers for the Admiralty, 
A.L.D., LF.V., C.LA, C.LS., 1E.M.E., M.o.S. and 
many foreign Government Departments [og20 





PUBLIC ANNOUNCEMENTS 





AIR TRANSPORT ADVISORY COUNCIL 


HE Air Transport Advisory Council give notice that 
they have received the undermentioned applications 
to operate scheduled air services :-— 
From Aquila Airways, Ltd., of 1 Great Cumberland 
Place, London, W.1. 

Application No. 211 for a Seasonal Normal Scheduled 
Service Short Hythe, Sandringham and Solent 
Flying Boats for the carriage of passengers, supple- 
mentary freight and mail between Southampton 
(Marine) and Capri direct or with an intermediate 
traffic stop at Marseilles (Marignane), at a frequency 
of from one to three services weekly during the period 
from April tst, 1954 to September 30th, 1960 

Application No. 212 for a Seasonal Normal Scheduled 
Service with Short Hythe, Sandringham and Solent 
Flying Boats for the carriage of passengers, supple 
mentary freight and mail between Southampton 
(Marine) and Juan-les-Pins, at a frequency of from 
one service weekly to one service daily according to 
traffic demand, during the period from June 1st, 1954, 
to September joth, 1960 

Application No. 213 from Air Kruise (Kent) Ltd., of 
Lympne Airport, Kent, for a Seasonal U.K. Internal 
Service initially with D.H.89A aircraft and later 
possibly with D.H. Dove, D.H. Heron and Dakota 
aircraft for the carriage of passengers, and supple- 
mentary freight between Ramsgate and/or Lympne 
and Birmingham (Elmdon) at an initial frequency of 
from one to three services daily increasing according 
to traffic demand, during the period from April 1st, 
1954, to September 3oth, 1960 

Application No. 214 from Transair, Ltd., of Croydon 
Airport, Croydon, Surrey, for a Seasonal Inclusive 
Tour Service with Dakota aircraft for the carriage of 
passengers and supplementary freight between Lon 
don (Gatwick) and Algero (Sardinia), at a frequency 
of from one to two services weekly, during the period 
from June 4th, 1954, to September 24th, 1960 
HESE applications will be considered by the Council 
under the Terms of Reference issued to them by the 

Minister of Civil Aviation on July 30th, 19§2. Any 

representations or objections with regard to these appli 

cations must be made in writing stating the reasons and 
must reach the Council within 14 days of the date of this 
advertisement, addressed to the Secretary, Air Transport 

Advisory Council, 9, Buckingham Gate, London, $.W.1, 

from whom further details of the applications may be 

obtained. When an objection is made to an application 
by another air transport company on the grounds that 
they are applying to operate the route or part of the 
route in question, their application, if not already sub 
mitted to the Council, must reach them within the 
period allowed for the making of representations or 
objections [1029 
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Air-minded 


service for 
Car-minded air 
men 


Everybody in aviation who wishes 
to purchase a car or sell one is 
welcome, and well advised, to use the 
service now provided by HENLYS 
Aviation Industries Department. 
Advice and assistance are readily 
forthcoming on:— 

@ NEW CARS — an unequalled 
choice for immediate delivery. 

@ USED CARS—the finest selection 
of guaranteed used cars inthe country. 
@ PART EXCHANGE—Your car 
taken in part exchange. 

@ PURCHASES—for cash. 

@ TERMS — convenient deferred 
terms if required. 


Please complete and send form below 


HENLYS AVIATION INDUSTRIES 
DEPARTMENT 
Caters expressly for the motor transport needs 
of aircraft manufacturers, airline and airport 
operators, charter services and flying clubs 
and specializes in the supply of 
TRANSPORT FLEETS . COMMERCIAL 
VEHICLES . FIRE & CRASH WAGONS 
MECHANICAL HANDLING VEHICLES 








"Phone, write or call 


HENTYS 


England's Leading Motor Agents 
AVIATION INDUSTRIES DEPARTMENT 
Henly House, 385 Euston Road, 
London, N.W.1 
(Euston 4444) 














Cut out and post to HENLYS 
Aviation Industries Department 


Address as above) 


I am interested in a NEW/USED* 


Make H.P 
* Strike out whichever does not apply 


I have for Part Exchange 

Make 4 HP 
First reg Mileage 
Body Style 

Name 


Address 


Telephone 


No obligation whatsoever involved 
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Whether you want an occasional 
overhaul or your aircraft 
maintained on a‘ cost per flying 
hour basis’, you will be grateful 
for the speed and efficient 
thoroughness of the *‘ Eagle ”’ 
Service. Ask for our quotation. 
We also undertake the over- 
hauling of component parts. 


* VIKING SPARES 


We are the largest stockists 
of all Vickers Viking spares 
and hold large stocks of 
Dakota, and other 
aircraft spares, 


% EQUIPMENT & 
COMPONENT PARTS 


It is more than likely that 





we can offer you immediate 





delivery from our Sales Store 
of exactly the equipment 
and component parts 
you require. 


A.R.B. & A.1.D. APPROVED 


EAGLE AIRCRAFT 
SERVICES LIMITED 


(FORMERLY AVIATION SERVICING LTD.) 
Part of the Eagle Group of Companies 
Blackbushe Airport, Camberley, Surrey 
Telephone : Yateley 3242, 3264 
London Office: 29, Clarges Street, London, W.1 











TUITION 


AVIGATION LTD. 





The Safe Guidance and Handling of Aircraft in 
the Air) 


30 CENTRAL CHAMBERS, EALING, LONDON 


5 
(OPPOSITE EALING BROADWAY STATIONS 
Telephone: EALing 8949 


I.C.A.O. Standards as implemented by the Ministry 
of Civil Aviation. Complete syllabus coverage of all 
Pilot/Navigator Licences given in printed and multi- 
colour illustrated Lecture Notes. No additional text 
books required. ‘Tuition may be carried out by corres- 
pondence methods or by attendance in our Lecture 
Rooms. 

FREE Brochure and presentation specimens, also 
advice and consultations. Apply above address 

Link Training Department available for Instrument 
Rating experience Complete coverage for necessary 
tests in our specially prepared and illustrated Precis. 
All types flying arranged 

Quotations for General Printing in any specified 
colours. Instructional Diagrams, Charts and Aviation 
requirements a speciality {0248 


TWIN CONVERSIONS 


Gann aircraft, fitted radio, £6 per hour day, £7 
J per hour night; dual or solo.—Southend Flying 
School, Essex. Rochford 56204. [0333 


THE LONDON SCHOOL OF AIR NAVIGATION 


LL features pilot/navigator qualifications: 60 per 
cent. of total passes in Senior’s. Those sponsored 95 
per cent. pass at first sitting in Junior’s. Our personal 
coaching methods unsurpassed. New “Home Study” 
courses excellent alternative; finest of kind; full cover- 
age; unique in application; ideal those seeking career 
of higher licences. Link; briefing, procedures and 
R/T; type ratings; refresher with instrument flying, 
basic and advanced. Integrated scheme most efficient 
and economical. Advice without obligation. 
33 Ovington Square, Knightsbridge, London, S.W.3 
~ Ken. 8221. [0277 
F.R.Ae.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
* “no pass no fee” terms; over 9§ per cent. successes. 
For details of exams and courses in all branches of aero- 
nautical work, navigation, mechanical eng., write for 
144-page handbook, free.—B.I.E.T. (Dept. 702), 17 
Stratford Place, London W.1. [0707 
RITAIN’S AIR UNIVERSITY CAN TRAIN YOU 
for an airline career. Hundreds of today’s airline 
captains and key maintenance personnel are graduates 
of this famous establishment. Courses are available for 
Commercial and Airline Transport Pilots’ Licences, 
Instrument Rating and Maintenance Engineers’ Licences 
For details of these and other courses, apply to:— 
The Commandant Air Service Training, Ltd., 
Hamble, Southampton [og70 
EARN to fly for £24; instructors’ licences and in- 
4 strument flying for £3 per hour; night flying 
£3/10/- an hour; residence 5 gns. weekly. Approved 
M.C.A. private pilot’s licence course.—Wiltshire 
School of Flying, Ltd., Thruxton Aerodrome, Andover, 
Hants (0253 
— Brochure giving details of courses in all 
branches aero eng. covering A.F.R.Ae.S., A.R.B 
Certs., M.C.A. exams, etc. We are the only postal 
training college operated by an industrial organization. 
—Write to E.M.I. Institute, Postal Division, Dept. 
F.26, 43 Grove Park Rd., London W.4. (Associated 
with H.M.V.) [0926 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to 
interesting executive appointments in civil aviation, 
design and development, draughtsmanship, maintenance, 
etc, Extended courses to prepare for A.F.R.Ae.S. and 
A.M.1.Mech.E. examinations.—Write for prospectus to 
Senior Master, College of Aeronautical Engineering, 
Chelsea, London, S.W.3. Flaxman 0021 l[oo1g 
SOUTHEND - ON - SEA MUNICIPAL AIR 
7 CENTRE AND FLYING SCHOOL, Essex. Tel.: 
Rochford 56204. Training for private, commercial 
licences and =  instructor’s endorsements C.A 
approved 30-hour course. Tiger Moth and Auster air- 
craft. Special facilities for training in instrument ratings 
and radio procedure. Hourly day rates: Solo £3, dual 
£L3is Contract rate £2/10/-. Night: £4 solo, £4/5/- 
dual. No entrance fee or subscription. Trial lesson 30/- 
[0332 





SITUATIONS VACANT 





The engagement of persons answering these advertisements 

must be made through the local office of the Mimstry of 

Labour and National Service, etc., if the applicant is a 

man aged 18-64 or a woman aged 18-59 inclusive, unless 

he or she or the employer is excepted from the provision 
of The Notification of Vacancies Order 1952 


SABENA BELGIAN AIRLINES 


REQUIRE LINK-TRAINER INSTRUCTOR 
FOR BELGIAN CONGO 





Excellent Salary Maximum age 3§5.—Write with 
curriculum vitae to Sabena Direction d'Afrique, 
Leopoldville, Belgian Congo [1013 





* U.S. > 
Vari-Drive Generator Tester 
15 h.p. Variable Speed Motor 
complete with Control Panel 

Excellent Working Order 
Enquiries Invited 


Stavavia 
BLACKBUSHE AIRPORT 


CAMBERLEY, SURREY 
Tel: Camberley 1600 
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Full details of the easiest and quickest 
way to prepare for A.F.R.Ae.S., A.R.B. 
Licences, B.Sc.(Eng.), A.M.I.Mech.E., City 
& Guilds, and hundreds of Home Study 

* Courses in all branches of Aeronautical, 

= Mechanical & Electrical Eng., Draughts- 
ae manship, R.A.F. Maths., etc., are given in 
this valuable book. Our Courses have been 
approved by Royal Aeronautical Society 
and many B.1.E.T. Students have obtained 
First Places in the A.F.R.Ae.S. Exams. 


We definitely Guarantee 
NO PASS—NO FEE 


A copy of this enlightening Guide to 
well-paid posts will be sent on request— 
FREE! Write : B.LE.T., 306a, SHAKESPEARE 
HOUSE, 19, STRATFORD PLACE, LONDON, W.1. 


0 0) Bele 











R.A.F. OFFICERS 
UNIFORMS 


NEW AND RECONDITIONED 
LARGE SELECTION IN STOCK 


FISHERS, 86/88 WELLINGTON ST., 
WOOLWICH, S.E.18 "PHONE 1055 











AIRCRAFT SPRING WASHERS 


TO B:S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO, (1938) LTD., COMBE DOWN, BATH 











Hachinists of plastics for the 
fircraft Industry 
A.L.D. & A.R.B. APPROVED 
Fairleads, Cleats, Panels, Knobs, etc. 

Kk. 8S. ASTON & CO. LTD. 
5 SEBASTIAN STREET 
CLERKENWELL, LONDON E.C.1 
Telephone: CLERKENWELL 2179 











The . 
British Air Line Pilots’ Association 


95 MOUNT STREET, W.1 
Tel.: GROsvenor 6261 


Membership open to all Commercial and 

Service pilots. For full details as to the 

objects and particulars of Membership 
please write to the Secretary. 

















ABROC 


SAVES STELE 


For PRESS TOOLS, JIGS & TEMPLATES 
(PROMPT DELIVERY) 
TOOLS DESIGNED AND MADE BY US 
TO YOUR SPECIFICATION 
MOULDED COMPONENTS (JABLO) LTD. 
Jablo Works, Waddon, Croydon, Surrey 
"Phone CROydon 2201 ‘Grams: JABLO CROYDON 
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SITUATIONS VACANT 





THE ENGLISH ELECTRIC CoO., LTD. 
LUTON 


VACANCIES FOR THE FOLLOWING 
TECHNICAL STAFF 


(1) DRAUGHTSMEN 


HAVE 


Section Leaders and Senior Draughtsmen with air- 
craft design experience, required on urgent defence 
work. Good opportunities exist for any who are 
interested in a new and expanding industry. Ref. 144K 


(2) SENIOR ENGINEERS 


Hydraulic and Electric Servo Mechanism Engineers 
are urgently required with knowledge of powered 
flying control systems. General experience of aircraft 
servo systems would be an advantage. Ist or 2nd Class 
honours degree essential and corporate membership of 
a senior institute desirable. Ref. 844H. 


(3) JUNIOR ENGINEERS 


Good practical Engineers, preferably with some 
design, development and testing experience on aircraft 
components and systems. Excellent prospects exist for 
the correct applicants who should have an H.N.C. as a 
minimum qualification. Ref. 254H 

Applications, quoting appropriate reference, should 
be sent to Dept. C.P.S., 336/7 Strand, London — 2 

1016 


AER LINGUS 


PPLICATIONS are invited for the position of Link 
Trainer Instructor, Dublin Airport 
APPLICANTS should have experience of Civil Link 
Trainer instruction, and be familiar with United 
Kingdom and Continental Airways Systems and Air 
Traffic Control procedures 
HE official application form and further details may be 
had from the Stal and Services Manager, Aer Lingus, 
Dublin Airport, Ireland, on a postcard request which 
must be received before September 21st [1032 


A & C. Licensed Engineer to take charge of continental 
© base. Endorsement on Anson and Auster essential 
Living quarters and allowances plus salary Leave 
periods in U.K. arranged.—Box 0433. [1014 
ECHNICAL Representative required by progressive 
engineering company in S.W. London; knowledge 
of aircraft industry or light general engineering desirable 
Good prospects.—Box 0345 [1005 
A J. WHITTEMORE (AERADIO), LTD., require 
¢ good aircraft radio engineers with or without 
licences. Apply in writing in the first instance to the 
Chief Inspector, A. J. Whittemore (Aeradio), Ltd., 
Croydon Airport, Surrey. [9959 
ECHNICAL electrical illustrator urgently required 
for preparation of illustrations for technical publica- 
tions. Preference given to applicants with practical 
experience in the aircraft industry.—Reply to Box 0294 
[9989 
LECTRONIC Wireman required for work im proto- 
type vibration equipment on helicopter and fixed- 
wing aircraft.—Applications, in writing, to Personnel 
Manager, Percival Aircraft, Ltd., The Airport, Luton, 
Beds., stating age, experience and salary required. [0600 
ECHNICAL illustrator required, aged 23 or over, 
with considerable practical experience.—Applica 
tions in writing to Personnel Manager, Percival Aircraft, 
Ltd., Luton Airport, Beds, stating age, experience and 
salary required [0593 
RGENTLY required, one technical author, electrical 
experience essential, for preparation of technical 
publications. Applicants should have practical experi 
ence of aircraft electrical installations and some know- 
ledge of English grammar.—Reply to Box 0295. [9990 
ICENSED radio engineer and radio mechanics at our 
base at Stansted Airport, Essex.—Apply by letter or 
telephone to the Senior Radio Engineer, Aviation 
Traders, Ltd., Southend Airport, Essex. Tel.: Rochford 
§6491. [ogso 
ESTLAND AIRCRAFT, Ltd., Yeovil, Somerset, 
require stressrnen, junior and intermediate 
draughtsmen, spares compiler and technical writer 
Applications, stating age, experience and salary, should 
be addressed to Personnel Officer {9995 
IRCRAFT or mechanical draughtsmen, all grades, 
and junior aircraft stress and weightsmen required 
—Apply, stating age, experience and salary required, 
to the Chief Draughtsman, Alan Muntz and Co., Lid., 
Aircraft Division, Langley Aerodrome, Slough, Bucks 
[0368 
HIEF Draughtsman-Designer To supervise 
development and production design on broad lines 
Aircraft experience essential. Apprenticeship and 
Higher National desirable.-—Details of age, experience, 
etc., to Delaney Gallay, Ltd., Edgware Road, Crickle- 
wood, N.W.2. [1006 
HE Aircraft Division of the English Electric Co., Ltd., 
Warton Aerodrome, nr. Blackpool, require an 
engineer to take responsibility for flight test work on 
very high-speed aircraft of advanced design. Applicants 
should have some flight test experience and the ability 
to develop new methods of testing and analysis, requir- 
ing a degree, preferably followed by experience in the 
aircraft industry. Suitable applicants will be offered a 
salary commensurate with the responsibility of the post 
—Write, quotirg ref. 1109A, to Dept. C.P.S., 336/7 
Strand, London W.C.2 [1004 


FLIGHT 


ENGINEERING 
DRAUGHTSMEN AND 
TECHNICIANS 


required by 
THE BRISTOL AEROPLANE 
COMPANY LIMITED 


for work on a wide range of advanced 

and exceptionally interesting designs 

including large civil aircraft, helicop- 
ters and new military projects. 


VACANCIES in Aircraft Design 
Offices either in WEST END 
OF LONDON or at BRISTOL 
for:— 
SENIOR AND INTERMEDIATE 
DRAUGHTSMEN 
and 
SENIOR AND INTERMEDIATE 
TECHNICAL ENGINEERS 
with Aeronautical, Mechanical or 
Civil Engineering degree or Higher 
National Certificate (Aeronautical or 
Mechanical Engineering). 


London and Bristol 
Qanteen facilities 


Apply to the Personnel Manager (Dept. F), 
The Bristol Aeroplane Company Limited, 
Aircraft Division, Filton House, Bristol. 


THE DUNLOP RUBBER 
COMPANY LIMITED 


Aviation Division, Coventry 
require 


SENIOR 
DESIGN DRAUGHTSMEN 


capable of carrying projects through 
from conception to completion, also 


JUNIOR 
DETAILS DRAUGHTSMEN 


and 


SENIOR AND JUNIOR 
STRESSMEN 


Experience of light hydraulic or 
pneumatic equipment would be 
advantageous. The company’s pro- 
gramme offers excellent prospects of 
permanent, interesting employment 
under congenial working conditions. 
Salary will be commensurate with 
qualifications and experience. Apply 


Labour Manager, 
DUNLOP RUBBER CO. LTD., 
Aviation Division, 
Foleshill, Coventry 
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SITUATIONS VACANT 


ONDON 


aircraft design office of the English 
4 Electric Co., Ltd., has vacancies for experienced 
Stressmen and aircraft draughtsmen Some juntor 
mechanical draughtsmen will also be considered for entry 
into this field. Saturday morning interviews if desired 
Write quoting Ref. 149M to Dept. C.P.S., 336/7 Strand, 
W.C.2 [9967 
M. HOBSON, Ltd., invite applications for posi 
* tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
flying controls for aircraft. —Hobson Works, Fordhouses, 
Wolverhampton [0420 
SERVICE Engineers required for installation and 
servicing of electronic Flight Simulators in England 
and abroad. Applicants should have had experience in 
Maintaining radar or similar electronic equipment 
Apply, giving details of age, experience and salary 
required, to the Service Dept., Redifon Flight Simulator 
Division, 59 Webber Street, London S.E.1 [rors 
EQUIRED immediately by Percival Aircraft, Ltd., 
Luton Airport, Beds., several draughtsmen with 
comprehensive experience of engine installation and 
allied systems. Good welfare facilities, including staff 
pension scheme.—Applications in writing, stating age, 
qualifications, experience and salary required, to the 
Personnel Manager [oo61 
EST laboratory assistants (male) required by Percival 
Aircraft, Ltd., Luton Airport, Beds. National Certi 
ficate standard and previous experience on design of test 
laboratory equipment desirable. Good welfare facilities 
including staff pension scheme.—Applications, stating 
qualifications, experience, age and salary required, to 
Personnel Manager [0596 
ORMALAIR, Ltd., have vacancies for design and 
detail draughtsmen in their Cricklewood office, for 
work on aircraft pressurization, air conditioning and 
high-altitude breathing equipment.—Applications, stat 
ing age, experience and salary required, should be 
addressed to the Presonnel Officer, Normalair, Ltd., 
Yeovil, Somerset [9997 
ESIGNERS, draughtsmen = and modification 
draughtsmen, technicians, technical writers, techni 
cal illustrators, technical assistants, spares compilers, 
and stressmen required for pressurising, high-altitude 
breathing, etc.—Fully detailed applications with salary 
required to Personnel Officer, Normalair, Ltd., Yeovil, 
Somerset. Local interviews arranged where convenient 
[9996 
IR FORCE, Naval, civil and helicopter aircraft all 
under design and development at Percival Aircraft, 
Ltd., Luton Airport, Beds. Applications are invited from 
senior and junior draughtsmen and stressmen for work 
on this interesting programme. Good welfare facilities, 
including staff pension scheme.—Write, giving details of 
experience and salary required, to Personnel Manager 
[0595 
QCrror TrUNITIES exist for experienced airframe 
stressmen to be in on the start of a completely new 
design. Only fully qualified men with at least five years 
experience need apply. Permanent positions for the 
right type of men.—Applications, in writing, stating 
qualifications, experience and salary expected to Chief 
Designer, Auster Aircraft, Ltd., Rearsby, Leicester 
[1030 
NSTRUMENT mechanics ‘engineers with experience 
in the overhaul, construction, and calibration of 
electrical instruments, preferably aircraft instruments, 
are required by Field's of Bovington Airport, Herts 
Good pay and pleasant working conditions. Canteen and 
sports facilities. Pull details in writing to Personnel 
Officer, Field Aircraft Services, Ltd., Croydon Airport 
{9961 
ECHANICAL draughtsmen. Metropolitan-Vickers 
Electrical Company have vacancies for men with 
experience in mechanical equipment, fabricated struc 
tures.— Applications, in writing, stating age, experience, 
salary required, marking envelope “Mechanical 
Draughtsmen,” to Personnel Manager, Metropolitan 
Vickers Electrical Co., Ltd., Trafford Park, Man 
chester 17 [0450 
STUDIO IRWIN TECHNICAL, LTD., have 
\ vacancies for first-class Technical Artists. Must be 
widely experienced with good working knowledge of 
engineering. Excellent opportunities and high salaries 
paid to the right men. Also vacancies for good Junior 
Technical Artists.—Write or telephone for appointment 
to: Studio Irwin Technical, Ltd., 11 Gough Square, 
London E.C City 2171 
ECHNICAL writer is wanted by English E 
at their new factory at Kidsgrove near Stoke-on- 
Irent. Applications are invited from engineers with, 
if possible, experience of radar, technical writing and 
teaching, for work on the preparation of instruction 
handbooks on high power service radar equipment 
Write, quoting Ref. 946, to Department C.P.S., 336/7 
Strand, London W.C.2 [1026 
RMSTRONG SIDDELEY MOTORS, Coventry, 
have vacancies for a number of designers and 
senior and junior draughtsmen. Although gas turbine 
experience is most advantageous, it is not nec essarily 
essential as training will be given in this specialized work 
to suitably qualified draughtsmen.—Apply, in detail, to 
Reference F.103, Personnel Manager, Armstrong 
Siddeley Motors, Coventry [0200 
I ANDLEY PAGE (Reading) Ltd., The Aerodrome, 
Woodley, Reading, have vacancies in their design 
offices for senior design draughtsmen, also for loftsmen 
experienced on aircraft and for senior, intermediate 
and junior weightsmen. All are required for work on 
an interesting new project and with good opportunities 
for advancement in an expanding design office 
Please send full particulars of experience, etc., to the 
Personnel Officer [0235 
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SITUATIONS VACANT 
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RITISH EUROPEAN AIRWAYS require a train 
ing administrative officer for duties including the 
planning of training for flying staff and engineers, and 
the administration of the training unit. Qualifications 
flying experience or good engineering backeround, 
planning experience and thorough knowledge of M.C.A 
and A.R.B. legislation Salary scale £695-{875 p.a 
Written applications, giving full details, to Personnel 
Officer, Flight Operations, B.E.A., Keyline House, 
Ruislip, Middlesex {1033 
VACANCY exists with Iraqi Airways, Baghdad, for 

an engineer holding a current “‘A”’ and “C”’ Licence 
covering Viking and Dove aircraft. Salary will be within 
the scale £482 10%. to {582 &s. p.a. according to experi- 
ence, and in addition a station allowance is pavable of 
£828 p.a. to a married man and {464 to a single man 
Additional allowances are pavable in respect of children 
A separation allowance would be payable to a married 
man in the event of his wife and family remaining in 
this country. Local income tax paid. Free fully fur 
nished accommodation. Leave, six calendar weeks p.a 
Phe initial contract will be for a period of 18 months 
PPLICATIONS, in writing, to Staff Manager, Sub- 
sidiaries, British Overseas Airwavs Corporation, 
Airways House, Great West Road, Brentford, Mid 
dlesex {1036 
USTRALIA. Engineers and Technical Assistants 
required for Guided Weanons Triels Orgonisation 

at the Long Range Weapons Establishment, Salisbury, 
near Adelaide Posts are available for Electronic, 
Electro-Mechanical and Hydraulic Engineers as well 
as for those who wish to gain experience subsequent to 
graduation or apprenticeship For the more senior 
posts experience with servo-mechanisms would be an 
asset, Suitable service in the Armed Forces will also be 
taken into consideration in assessing suitability. Initial 
period of training for some months near London 
passages for employees and family: assistance in obtain- 
ing accommodation.—Apply, with full details, quoting 
No. 1424, to Personnel Manager, Sperry Gyroscope 
Co., Lid., Great West Road, Brentford, Middx. [1018 
OTAX, LTD., Aircraft Electrical Engineers, require 
Methods Engineers, Planning Engineers and Tool 
Designers to work at Hemel Hempstead. Applicants 
must have experience on aero materials and modern 
machine shop practice. Preference will be given to 
Methods Engineers with experience on development 
work in production shops. The positions are super- 
annuated and offer considerable scope to men with 
adequate experience. Suitable applicants will have the 
opportunity of renting a modern house or flatin the area of 
the new town. Preference will be given to candidates who 
are on an approved housing list in the Greater London 
area.—Application should be made in writing to the 
Ministry of Labour and National Service, St. Mary’s 
Road, Harlesden, N.W.10, giving full details of quali- 
fications and experience, quoting Reference No. 1234 
on the outside of the envelope [1009 





AMENDED ADVERTISEMENT 


SENIOR SCIENTIFIC OFFICERS; SCIENTIFIC 
\7 OFFICERS: PATENT EXAMINER AND 
PATENT OFFICER CLASSES. The Civil Service 
Commissioners invite applications for permanent and 
pensionable appointments to be filled by competitive 
interview during 10953 Interviews will continue 
throughout the vear, but a closing date for the receipt of 
applications earlier than December, 1953, may even- 
tually be announced The Scientific posts are in 
various Government Departments and cover a wide 
range of Scientific research and development in most of 
the major fields of fundamental and applied science 
In biological subjects the number of vacancies is small: 
individual vacancies exist at present for candidates who 
have specialised in paleohotany and foraminifera. The 
Patent posts are in the Patent Office (Board of Trade), 
Admiralty and Ministry of Supply 

Candidates must have obtained a university degree 
with first or second class honours in an appropriate 
scientific subject (including engineering) or in mathe- 
matics, or an equivalent qualification; or for Scientific 
posts, possess high professional attainments. Can- 
didates for Senior Scientific Officer posts must in 
addition have had at least three years’ post-graduate 
or other approved experience. Candidates for Scien- 
tific Officer and Patent posts who took their degrees in 
1953 may be admitted to compete before the result 
of their degree examination is known. 

Age Limits: Senior Scientific Officers, between 26 
and 31, but specially suitable candidates under 26 may 
be admitted. For Scientific Officers and Patent Classes, 
between 21 and 28 during 1953 (up to 31 for permanent 
members of the Experimental Officer class competing 
as Scientific Officers). Inclusive London Salary Scales: 
Senior Scientific Officers (men), £917-£1,075; (women), 
£681-£917; Scientific Officers (men), £440-£812; 
(women), £440-£576; Patent Examiner and Patent 
Officer Classes (men), £440-£760; (women), £,440-£576. 
Women’s rates under review. Somewhat lower rates 
in the provinces. 

Further particulars from the Civil 
mission, Scientific Branch, Trinidad House, Old 
Burlington Street, London W.1, quoting No. S.§3/§3 
for Senior Scientific Officers and 8.52/53 and §.128/53 
for the other posts [1017 


V. ROE AND CO., LTD., have a vacancy on their 

* inspection staff for an electrical specialist capable 

of supervising production and pre-installation tests on 
current and prototype aircraft. Previous experience in 
the aircraft industry is desirable and applicants should 
hold the ordinary national certificate in electrical 
engineering.—Applications, giving full details of age, 
qualifications, experience, also salary required, should 
be made to the Labour Manager, A. V. Roe and Co., 
Ltd., Greengate, Middleton, Manchester. [9991 


Service Com- 





VAILABLE soon, Pilot A.L.T.P. with I/R. and R/T. 
licence, etc., 8,000 hrs. Multis, Twins, Singles; 
Seeks employment home or overseas. —Box 0437. [1019 
EEKING a position in some branch of aviation, 

\J young man (24). No technical qualifications but 
keen and ready to learn.—Box 0346. [1007 
XPERIENCED Pilot and Solicitor with substantial 

4 practice seeks work as representative of Aircraft 
Companies at Accident inquiries. Prepared to go any- 
where. Aircraft available. —Box 0436. {1021 





WANTED 





ANTED—Dennison (U.S.A.) Hydraulic Test 
‘Lrollies, with Wisconsin V,4. air cooled engines or 
electric motor drive. Dimensions approx. 4ft x 3ft x 4ft. 
On rubber tyred wheels. As sold at Burtonwood or 
Taunton. Advertising Manager, Staravia, Blackbushe 
Airport, Camberley, Surrey [1008 





BOOKS, ETC. 


RCHITECTURE as a Career: A Practical Hand- 
book for Students,” by Maurice E. ‘Taylor, 
M.T.P.L., A.R.LB.A., F.1.L.A., F.R.L.A.S., F.S.A.Scot., 
R.1.B.A. Dist.T.P., A.D.Dip of Planning. Discusses 
the various methods of approach to the architectural 
profession, gives information about the various R.I. ; 
exams, and offers the intended architect much sound 
advice on every aspect of planning his career. 10s. 6d. 
net from all booksellers. ros. 11d. by post from 
lliffe & Sons, Ltd., Dorset House, Stamford St., 
London, S.E.1 
ECHANICS for the Home Student,” by Eric N. 
Simons, in association with W. D. Burnet, 
B.Eng., Lecturer in Mechanical Engineering at Sheffield 
University. The nineteen chapters of this practical book 
provide an excellent introduction to the subject under 
such headings as action, force, momentum, power, 
applied force, friction, centre of gravity, density, fluids, 
gases, heat, vibration, stress, impact, rotation, etc 
7s. 6d. net from all booksellers. By post 7s. tod. from 
liiffe & Sons, Ltd., Dorset House, Stamford St., 
London, S.E.1 
". EVELOPMENT of the Guided Missile,” by 
Kenneth W. Gatland. Presents all the main 
information now available on the development of guided 
weapons in Britain, U.S.A., Germany, U.S.S.R. and 
elsewhere. Other chapters discuss guided missiles as 
instruments of research into the upper atmosphere and 
outer space, and as vehicles of inter-planetary travel. 
An appendix shows the characteristics of 90 powered 
missiles known to have been designed or constructed. 
10s. 6d. net, from all booksellers. By post 1os. 11d., 
from Iliffe & Sons, Ltd., Dorset House, Stamford St., 
London, S.E.1. 
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Super finish and accuracy 


No. 7. The optical maker's art applied in producing 
camplate i ~pre ure [ue f ump 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES LICA 


JOSEPH LUCAS (Gas Turbine Equipment) tTo. BIRMINGHAM A 
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OLYMPUS 


power for the VULCA 


Four ‘Bristol’ Olympus engines make the 
second Avro Vulcan prototype one of the 
most powerful aeroplanes in the world. 
rhe great promise of the Olympus and 
of the delta-wing Vulcan, for which 
it is specified, has earned each 
the status of superpriority in 


production. 





A forceful demonstration of the potent- 
ialities of the “‘Bristol’’ turbojet was given 
on May 4, 1953, when an English Electric 
Canberra bomber powered by two Olympus 
turbojets established a new world altitude 
record at 63,668 feet .. . a height beyond 


the reach of any fighter in service to-day. 





